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ft&§¥4-2 1 13 75 



[mm i ] ^saT^ffl^n^a f>«uhutr 

StT&JSDNA. 
[MM 2] ^«DNAAtt HM7;^>ie0* 
Hindll r 

Hold PatI Sill SphI Xbal Sail KpnE Xbil 

j — : 1 I I I I 1 I 



6«»r*^t*»«tr*ii*9iiB«fl!>"&*DN 

A, 

MM 3 3 N As8«TEK:S'rWIHBI*«H* 

*rr a *><dt&*mm i e«©^jSd n a. 



1.8 kb 



[MM 4] ^JSDNA3WEW«0EJB»^1T«S J0 

n*E*j*«Tsfc0T»*MMiE*©^jSDN 

Ao 

[MM 5 ] £j£DN A#V*l*0)Eni** 2 Ttk* 

n«EM**-r<&t>«)Tr**MMiE«c!)&jasDN 

A. 

[KM 6 ] KM Ifc^VS E«©-&JSD N A 
CMM 7] |«fl6ElO^X^ FT#H«ftS 

nsaa*. 

[MM 8] »£4trt«X5'xU5'7 • 3U (E. co 2? 
1 i) , (B. s ub t I 1 i s) 

S&fc/Wl'X • ^UtTX (B. b r e v 1 s) 

[MM 9 ] MM 7^/t«8 Ettoflt&ttewt'f' 

[5SW<DffiMfcIft9I] 
[0 0 0 1] 

i&n±omm&m *9mtt*bMiT)],'?$> in 30 

SA) «3-H-r-5«e^*«TdrtDNA, ^DN 
[0 0 0 2] 

S*rO>*. t hlfiL?S7;^>lC^^T ! fo, 0UAtf# 
BBBB5 8- 5 6 6 84*fccDNAOBI§lttA«W**n 

[0003] aen^a-H-rsae^tt-toaan© 

75 y&E?fl£ 1 75 yBJCa*DNA©3Jfi*3&»6& 
*a£ff&^ OK» l:J;oT3-HLTW* 

75 yafc#*r*ae*W4iM"i/t> 1 ^-etefcK 



[0 0 0 4] Sot, WE<0*j£TPIS$nrccDNA 

[0005] ztz. aep*56s*ii-sfcj4asft«a 
* c t k j: o tb cae?©s!«a* ft 

K8&*2:t*«u*-&ci««tt6nTVi-&. a^ft<fcD 

*aa:«a«iP*fc««r*fc»Ktt, ae^*ic#a 
r *fW»»*«B»*afflK:E«anTi^ ^ taw* 

Lfc#5* cDNAlC*ViTt4afi?«f>fc#«-r6iMH 
P^gBe(4^<7>yAtmoT<fc<, Jftf^JiSfrffifcE 
«*£oTl>**£l4a»T*TS3. 
[0 0 0 6] 

iJC±oTX*»ft:*RIK:4a^*&»KI4» 

^ftioifaftSffliiiWRrcasarrs^itifcrc. a 

t*«sh*. j:offaft»9i»K:ftarr«ic» 
fcr3T©«£±, as&MiH*xtttt#. atoizEBs 

nrv^ctswasna. *a^coa»f4, cdnas 

[0 0 0 7] 

£*rc**t hfi*©ae«T*st hiftL?g7;k/s> 

iC^g-T^fe^tl, t KjfcMf7;k/3>073/KE*l 
£3— H-r*DNAE8l£, 

IBBXtttt&NK. 
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(3) 

3 

U^"7-*6*BKt h JUSTUS 

A ft**** uO^DNA^ff^^ 

[0 0 0 8] ST, cDNASffl^T*M (E. co 
II), tt?S (B. s ub t i l i s) ^<&I8£&T 

6 6 8 4, ftKBS 5 8- 1 5 0 5 1 7, ftfflug 61-2 

7 5 2 2 9, ®mW 62-215393 fc£ KiS^Sft 

mo^cDNAo^iaKDjtfc tostmabm* « 
62-2998 s\z\m^<DT^ymmm^mm^n 

SDNAEWHIiWWSSttT^***, *5S^7^y 
&E#II*1$Plff86 2-2 9 9 8 5 fcRljRSnT^*73 

tO 0 0 9] *»W#6>iBW»£fe«KaUfc=i f^kse 

aux, thii^j^s^^-H-r^DNAixif 

[0 0 10] fc*5, itUrf^l/^FO^jSICttHJ 
XXxJl/ft (Nuc. Acid. Res. _L_0, 6 5 5 
3 (1 9 8 2) ) ^ *X*7^--f (Te t r a 30 
hedron Letters 2 2 , 1 8 5 9 (1 9 8 

i) ) *o*j**«TTcw»anT45 0, ^m©#tt 
[ooii] ^ a*, &tiL\z&mitx9v**Y j * 

[0012] ^t::©^DNA^±i;^AU * 
[0013] ^mz^xm^^n^vT.B. Y\m 

HShSpSClOl, PBR3 2 2, pUC19, p 
UC18, p H S G 2 9 8 , pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9**J8V*l«±V>. 
[0 0 14] *&tt«ft«*tr««*Ktt. PUB 
110. pC19 4, pE19 4*Sfflvmtfi^ 

[0015] • :/UK*«&*£-r*«£tt, 

PHY5 0 0, pNU2 0 0 (Proc. Natl. A 
cad. S c I. USA, 8 6 . 3 5 8 9 (1 9 8 
9) ) •ftfflimtfiK *>%5*a l&Digbj£^£ 



&§l¥4-2 113 7 5 

4 

[0 0 16] dCDcfc "5 IC L Tfifc&^&A D N A 

& (il^^hn#-l/-y 3 >S) , ©ynh^Xh 

[0017] $*sl mam. 

&mmmm\z&#?z&wz$/vtzbo$:M^ti&£ 

[0 0 18] £^«<DI&9±tf#$Ste, SttrtK&IMfc 

«u R*^*ay7-^>*TfflauTRi«<trs. 
ffl^6nsHPLCtt»ic±oT»»-rnBj;K &m 

<ffi^6n*HPLC*»k:J:oT»»-mttJ:^. 
[o o 1 9] KT* *xn««lKMK:tt?Tll#nt:R 

[0 0 2 0] 

rami] 

«ttTBftSLTft6n-&DNA«ak*7 OifiSgS 
fchJllfll7;^5>tt5 8 573yRT?*S© 
T 1 7 5 5 Jtt©afi?*«d>fc < <h fciSMTC* t) , 
<fcfe2 5*a*lC»WLT^i«-5ifi«3J<*-B. 

02*ODNA*-&JS«-S*KA«**. ^7X^K 

\zm^/vrzm^rmmRn<omm^^u<D'vmm\z 

*£*frH, *CT«aiEJB©«B*fft>T*6*** 

[0 0 2 1] &±<Dmm&tt*s>t\z. 

[0 0 2 2] (^i6«ftBIBaSttfe»<, ) 

®N**©&s^<is<*cae : Prt-e»-c!)«iiB»*« 
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5 

1 0»fctf *. («*fc^vXxA^£BK:3fi£ 

©as ■ t wffl $ tir i» * fie^ut ^ * a * ^« « ^ 

KiMt7;i^ >CD7 * /*Efltt**©*Kfc«fcoT 

§ (FEBS LETTERS 5_8, 134, (19 
75). Nucleic Acids Researc 
h i, 6 1 0 3, (1981), Proc. Nat 
1. Acad. Scl. USA, 7_9, 71, (19 8 
2), J. Biol. Chem. 2 6 1 , 6 7 4 7, 
(1 9 8 6) ) . 

[0 0 2 3] *»?B*6tt. HRtrDNA©BJO**ft 
tt»<, mRNAJzOflsaLfccDNAtDttMEM** 

jtrs n t k * o T7 s / m&m^^vr^ * ttttm 

•fL^XlR. BP'S* Nu c 1 e i c Acids Re 
search JK 6 1 0 3 (1 9 8 1) WPro 
c.Natl. Acad. Sci.USA, J7_9_* 7 



(4) #g|¥4-2 1 1 375 

1, (1 9 8 2) e*fc##fcLfc. 
[0 0 2 4] LjfcU ±»©2-30XlRfcjR.*nfccD 
N A * 6 «* S *1« 7 5 y BEWlCb 2 frHf ofsm&tfi 

^SiLfct)0 (Nucleic Acids Res 
earch 9_, 6 1 0 3 (1 9 8 1)), & 5 1 Ote 
jSAOfFH^SltofcmRNA^SMJtU&fc© (P r 
oc. Natl. Acad. Scl. US A, 7Jh 
7 1, (1 9 8 2)) T**. 
J0 [0 0 2 5] *58W«6ttS8ffltt*#ATdEA©E59* 
S^Ufco 3>ErL-**^T73/BEJM>&«D 

iMBSttTnan P>&atto#&MR**flW0>ttlfr 

SfcfcfrK DNAE^J©SI0cDK1i^fpj*Lfc. 

[0026] *ommm*u>v^-9o&£mmi 
a^ftKittSL&iie^flDiiaHEwsHiic* 

bfc. 

[0 0 2 7] C©Rm-Ufc«e?Tr©3H>©«ffl«fi- 

[0 0 2 8] 
[Hi] 
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(5) 



4-2 11375 



TTT-Pb« 1(0. 11%) 
W-T*r 0(0.00fc) 

nc-wiap(3.i3Ki 

TICTvrlBO.OBttl 
TT&-L«u 0(0. 00%) 
TAA-»»* 0(0. 00*) 
TTC-L.t. 0(0. 00M) 
T46-».._0(O.OQK) 
CTT*L«i 3C0.51K) 
CAT-QU 0(0. OOX) 
CTC-Uu 1(0. 17X) 

CTA-Ui 3(0. SIX) 
CU-CI. K0.17K) 

m-tw o(o. oox) 

lIT-lit 0(0. OOK) 

m-ni"o(o!ooH) 

IIC-Lm 20.34X) 
CTT-f./t7(l.fl11Q 
; C*T-4*p UO.llJf) 

CTC-?i! 1(0. 17X) 

• CTE-MlPfUlX) 

i 616'CI. 4(0. 68K) 

[0029] T*s«i/&«5H;k ±&mv*&\z¥zm 

2_. 1 5 4 1 (1 9 8 3)). ±m<D£o\Zftt/v 



TCT.Serl5(2.5SX) 
TCT-CT3 Q(O.00K^ 
TCCS.r 5(1.37*) 
TGC-Cm35C5.983Q 
TCi-Str H0.17H) 
TCI-~# 0C0.O0X) 
TCfl-S.r 0(0. OCX) 
TG6-T» Iffl.lf*) 
CCT-Pto 0<O.00X) 

CCC-Jro O(I.OOX) 
CGC-*nlQn.71tt) ; 
CCl-Pro 1(0.1730 
C61-*fi 1(0. 17X) 
CC6-rro23t3.»?<K 
CCC-lri 0(0. 00«) 

m-Tfcr 7(1, MM?. 

• ACT Ur 0(0. 00M) 

iCC-S.r 0(0.00*) 
ICA-Tbr Q(O.OOX) 
ICi.lrt 0(0.00*) 
ICCThr O(O.OON) 
ICC-Ui 0(0. OCX) 
CCT.U.22M.76M1 
06T-C1, 9tl.aiK1 
CCC-Mi O«.0OM) 
CCC'Cly 3f0. 5fftfV 
g«-il.M».T«l« 
CCA- Sir Q(O.OQJf) 

GGG-Glf 0(0. 00K) 

H"T*X^ V>«»©DNAEW(C^^TBIi; 

CO 0 30] 
»2] 
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7TT-Pt.«2H3,58X> 

tU-TjrU(2.0SH>. 

T?C.Pb«IOn.71Xl 

nc-frr 5(1.02X1 

TT»-LeilOC1.71«) 
TA4-»« 1C0.17X) 
TTfi.UoI2C2.05X) 
TiC-«»* 0(0.00%) 
CTf.L.,»18(3;07X) 
»MiiU(LS8X) 
CTC-L.. S(O.aSH) 

aciu fifo.asm 

CTA-Ui 4<0.68X) 
CAA-eiiJ0(1.71X> 

Cie-cuio<i.Tixl 
' W- IU 3 (0. 51S) 
. UT-ij.10U.7l5O 
■ *TC-H< 4(0. 68X> 

UC tia 7(1. 19X) 

m-iw uo. 

iU-LiHia.OOX) 
*Tfi-H»t S(1.02X> 
U6-Lm19(3.24X> 

STT-T.iuu.ggft? 

6TC-?il 7(1. 19X) 
CAC-A.otKl.gflX) 
CTI-Val 7(1.19*1 
CU-Cl a 37(fl.SHO 
fiTS-Htl6(2.T3X> 
CiG-CU24(4.10X) 

[0 0 3 1] ST, 01 KjftL&EWfcfc^T, MlK 
^AAGCTTOHindl I I aWSmtC^*!*© 

ttt*«hT^Fok I *m2V)&o\zm\hT®r) 

coo3 2] fo k i\mm®&o>9&m/\ 3Jgg 

o\ZfcZ> 0 ?ZfzLC<Dt-&\Z\*. I^-T40Fok I g 

[0 0 3 3] fie7^(f^>MftlCffi(r^ffiW«aH i 

nd I I I, Kpn I, Sail. Ps t I, Xba 
I, SphI, BamHItLL ZtlbommmW 

m&mmz® 3 \ztf:v ft. 

[0 0 3 4] DNA(Pffc^£fiS 
KW-L&DNAEai (mi) *B4<D&5lzy7tf*> 
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TCf-Str 3(0.51X1 

TCC9«r 5(0.BSX1 
fCCC„2»<3.Al*l 
TCi-Ser SU.OfX) 
TGA— # 0(0.00X3 
TCG-Sm- 2(0.34X3 

Wff : Tr? Ht.tTX) 

CCT-Pr*l0(i.71H) 
CCC-Pr. 6(2. 02X) 

ho, uxl 

CCA-Pro 7(1.19X3 
CCA-Arj 2(0.34X3 

ccc-Pro in-nyi 

CCC-Iri 4(0. 34X3 

ACT. THr Tfl.jMtt 

«T-Scr 6(I.0~2X> 
iCC-Thr 7(1. 19X) 
iGC-S.r 2(0. 34X) 
ACJ-Tkrl2(2.05X) 
A6l-lr|13(2.22X> 
ICC-Th/ 2<0.34X> 
flGS-Ari 4(0.68X3 
6CT-il»29(4.959n 
CCT-Cly 2(0. 34X) 
SCCIUUC2.39X) 
CCCClt S(O.SIX) . 
GCft-ilal7(2.90X) 
SC4-C1, 6(1. 02X) 
CCCT-AU 2(0.34X) 
CSC-Gly 1(0.17X3 

HciMWU Applied Biosys temstt 
©DN A*atSH^Tft*©7 7^ > * 
X*7S^-f hS (Tetrahedron Lett 
ers 2_2, 1 8 5 9 ( 1 9 8 1 ) ) IC<fc D-tn^ 

[0 0 3 5] S€cP(P«ifg 
^fi£LfcDNAC02 6 0 nm(0&3fc&£ffl£LTiS^& 
40 ft^Lfc&tC, HsKOSfTttlOOentMffl^ 

/io 0 3, 4(r^bfcjBHB*T?8o«)^ny^irto 

T4u^-ifT , 7-ry-v3>UT#yD^^(tffl^-r 

*8rK-££S2i*\ *ft66pUC18bl/<ttpUC 

1 9\Z?U->fcLTzo jrP->ftl/ft#^Dy^OD 
NAE»S^t**->S (Science, 2JJ., 1 

2 0 5 (1 9 8 1) ) lC«fc-3T*ft<fcfc2Hfcbfco 

frlBl u gtpUCl 8*&ttpUCl 9ftlxig£J8 
50 t>T^-f y-v 3 >£frK ^Dy^l, 2, 3t^D 
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y2 4 t St. ZfUyPG, 7, 8 £ **n*na»L 
fetHW^Dy^SpUC 1 8^ttpUC 1 9tC^P 

UC198Ug^t^T7>fy-y3>$fT^ 

A«B*L&"(H3) • 
[0 0 3 6] 
[£S6#f2] 

ttui©*j*t'&j«aiftffl^Tia5(:«-rj:5&^jatDN 

5HpHSAStf^7X5FpT13s (N c o) 
(J. B i o c h em. , 1 04 , 3 0 (1 9 8 8)) 
£frt>m6\Z7n-f<kD\Z5Zm77*$. Hp SDHSA4 
SffriELfc. ft*. ^7X5 FpT 1 3 s (Nc o) 

ItJcAJ 1 2 4 4 7 (FERM P- 1 0 7 5 7) *6 

[0 0 3 7] C0)S!a^X5HpSDHSA4OBIH 
OBHttKToaDT**. fiP£> pHSA£FokI 
tBamHITMU «fe**&Krfr (£*k hMS 

7;^:/* >*fi?©*«#«ro» 1 . 8 k bSffr) £ 

USKT*. p T 1 3 s (N c o) ^ClaltB 

amHITWKU **^*©KWr (t rp^a^-^ 

2. 6kbSr)t) £P!g"f£. £©M^£:0 5 iC^Lfc 
^SEDNAt*T4W-'ift7-fy->3>l/TpS 
DHSA4ft*|§|5Lfc. 

[0 0 3 8] ^©J:5(Cl/T»6nfc^XS HpSD 

HSA4&, trpyD^ ^U-^-OSW 

T, Me t9aK&ftgHSAWitai$lfcaa£X 

Tt rpA^-^^-^MTV^. 
[0 0 3 9] WzZCDRm-JyX* HpSDHSA4T 

B 1 0 lttBHfiftU SSC&ttHB 101/pS 

KH 2 PO« f NH<C1, MgSO*. CaCh, If* 

>F-;V7*UJ«fc±*«»ftrt»W\ «»»»15PS 

[0 0 4 0] $1%, 2 0mM Tris-HCl 3 
OmM NaCl 0. 5M EDTA/ly 77-ldH 
8U 0. 2 5mg/ml U*/^— l»Wffll[ 

a. iB«tt*»u&. «a*<EKStt:a, 2 0mM t 

ris-HCl 3 0mMNaCl 0. 5M EDT 
A;ty77-JCTft», StfiSttU lOmM EDT 

[0 0 4 1] 0 7 (A) &HB 10 1. HB101/P 
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S D H S A 4 <D±m&m&&Zf SDS*'J7 
*U^73 K««*»lyfcHT*fc. B«.©1, 2 P 
3, MOKWi&ToaOT**. 
[0 0 4 2] 1. HB 1 0 1£®#S£ 

2. HB1 0 1/pSDHSAE 1 2£M#W& 

3. HB1 0 1/pSDHSAE 1 2 
M. iH^7-^J- 

HB1 0 l/pSDHSA4 0B«SaiCtt* S*©H 
B 1 0 1 fcHJL&ft&^a^fatte 7K©/1>Fj&«B» 

[0 0 4 3] 07 (a) t®m<Dm&&m& (asm 

1/3 0) , «HSA»#T9x7»^Pyf-f>y 
*ffteotm7 (B) ©^fc/^-^cfc^ 

[0 0 4 4] 3£&£6Mig&^7-v>^grt:U V 
ftXP-f h-;l/*lllAT (f i na 1 0. 1 M) 1 
4? 00 < C2$H&J£&, fflfflHPLCTI£ftga£»SJL 
fc. £ft£73/Kv-^X>+N-lC^j\ N*iW*jE 
©73 /»E#I£iH'<£<i:£5* 08©J;5f;:, PS'**!: 
1 6 73yiM8£©£T**-ftUfc. fcfc, HB*, O 
bserve dtt*BlrlHK$tlfciBJ>JS, P r e d i 

c t e dtt^ei/fcEJUft^n-en^-r. 

[0 0 4 5] a±©Jli*6, *Mfc*ViTN5fe*fc 
M e t «*©ftJDl/&»Tt hJMJ7;i/73 >£Hfi# 

[0 0 4 6] MeiftHB 1 0 1/p SDHSA4 
30 (AJ 1 2 4 9 8) ft Xm&®fc®L§i®)Xmmfiffi\Z 
flFRSnTVi* (FERM P-1 1 2 08). 

[0 0 4 7] Btt£6Mif7r$?>TPl«fc«, lMy 
ftXH OSiJUATl o o"C2»-ca 

7G*frK a«HPLCK.fcr>T£«LfciJ:5**« 
\Z£ * fc bMS 7;i^3 >©***« 1 5 - 2 0 mg / 
L/O. DT&ofc, &BBBB6 1 - 2 7 5 2 2 9 Ktt, 
*H»lr*W5*BSftJS6»5-l 0mg/L/O. D*« 
B*S*lTt>*. *589Hc<fc*£j5JUUi. 21©««*J* 

s& 2 «a±±@s *>©?&£«, 

40 [0 0 48] 

[t hskmr)U^ ><D&wmz&vz>ft&t£M] 

PUB110 (J. Bacteriol. 1 3 4 . 3 1 
8 (1 9 7 8)) £*HB©'^*-pBR3 2 7 (G 
ene _9, 287 (198 0)) £&E coRIffifi 

^^-pBU4 3 7 U«*lfc. PBU4 3 7 1 
tt. *»«Ttt7>t;S/U>Btt, tt»«Ttt*±v-f 
50 -»Btt«R*T3 (09) . 
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CO 0 4 9] ttmS<Z)a-7^-13fi£^amyE<Z> 

0. 4 kb<Dmmzft&LT&Q, *BBS0-lact 
amase*SSiT?»8«^7X$ Hp TUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6)) Ttt> 
«*t0. 4kb Hindi I iKfrtbtf ^ 
[0 0 5 0] HlOli, tfCD^&CI&^C 

(A 1 a 3 3) tfiE^S/KEWfttfDNAEM&jft 10 

?llS*A4Ci:3&:<a--^3{c*!IHBi*aHJ[*E«U 
*©IB*«»AtN5t£«tT*t)fta r -&J:5ft75yB 
EMSa-HfS'&flcDNA-CjUS'rstJ:^. fflKrjfil 
ttftVT* / WSmfr ^DN AE?IJ£ fctlC 
nJig^ffl©»*ffiffi^«*bfci:C:5, Hap I I fltffi 
A 1 a 3 0*3-H-r*EM*GCT^6GC 

[0 0 5 1] f^T, 01 lOcfc^^DNASAp 
plied Biosyst em s &K(DDNA'&J&« 
*J8HTft«U *i:Bi 2o*5K:bT«lffl»»^* 
^-pASEC 1 ZmmbTz. pASEClft ens 
No t I tSma ITttWU &M<D&$imfc¥<D 3 f 

LT*^f, 5 ' 5^^N o t I c o h e s i v 

eT?3' *»*««IBB*EIC'&5±5!6:^«DNA-Cil 

AtttaoBttaat^iiifiitsb&ae^ftiPias-r* 

[0 0 5 2] HSA5»B^XSPg>«|g 
SfBl 3lC^-r<fc^^2*0^£SDNA$^SU^ a 
CCD 2 t30££DN AfcfclM! 1 Tffi^L^^t: h 
jfil^^SVafi^^tt^XSHpHSA (0 3 
#Ji) ^7XaHpUC19i:A^, ^7X^Kp 
UC3 3HSA*JB*l,fc (01 3) « 

[0 0 5 3] C0^7X^ HpUC3 3HSA<Dfl|gC0 

[0 0 5 4] BJ'S, pHSA^Fok I LB amH I T 

T«>*«#£«H. 8kb»?M-) ^fit^o 
pUC 1 9£BamHI tHlndl I I T#JB?rLTi3 
<o ^ne>^Sl 3*[C^Lfc2*©fi/SDNA<h£T 
4U«— tfTSISU l»flD^7XSHpUC3 3HS 
A**t*Lfc. 

[0 0 5 5] *T*fc:/7X5 HpUC3 3HSA5SI 
B»*BamHI"Caai/fc»C^U/^jB31U 
TNo t ITffl3-r*££fc«fcoT»Sn*:l. 8kb 50 
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14 

©0rtf*£, ~fv7^% HpASEC 1 SNo t I, Sma 
ITfflILTifc7. 5 kb©KfrfcfeT4.U;tf— tf* 

sWfc hJlt«[7;^5>5MB^7X5 HPAMY3 3HS 
A4tW (014) . 

[0 0 5 6] ttgWcfc&b hjfafl>7;^5 >©#% 
3f«fc5«*aKA¥U»*tt«l A5 1 0« 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) 6±2©^775 HpAMY3 3HSA4T^D 
h77XhttfcJ:D»MEaU ^H£»#1A5 1 0 
/pAMY3 3HSA4$ffco 

[0 0 5 7] £0,fc3fcUTft&«Jt£«l*l A5 1 0 
/pAMY 3 3HSA4^n>hn-;l/tLTy^X3 
FpBU4 3 7 1 S*rr*jB)ME** 1 A 5 1 0/pB 
U4 3 7 1 tOH**h'J^^X ##X*X. NaC 

1, *-tf^>^^tr«ife-c3 7t:-essig*ufc<, i 
4, 16, 1 8P»BT*«Kft*>^y>yu 

S$U lf^l[Hl3S:«5[Ei^>rn>^>^7>lzX3p 
y h ITfitt hJhfl[7;^5 >tt*SfflV»T H y M A 

OTMJSttfc. fc*5> HH*fc*^TS tandard 
sH SI GMAOE ssentialglobl In 
free HUMAN Al bumi nSffl^fc. B 
ro thOffiBlctt, 0*0)1, 

2, 4, 5 ©{fcfilCtt 1 A 5 1 0/pAMY 3 3 H S A 
4$, 3, 6©&glCttlA5 1 0/pBU437 IS 

[0 0 5 8] JMt£&Rl A 5 1 0 /p AMY 3 3 H S 
A4 (AJ 1 2 4 9 3) 1 1 A 5 1 0/ p BU 4 3 7 1 
(A J 1 2 4 9 2) X«fitfBR«*«I3WBeBffc 

»Kanrvi*. *©*k»^». iasio/pam 

Y33HSA4OTERMP- 1 1 2 0 7T, 1A51 
0/pBU4371#FERM P-11206T& 
*. 

[0 0 5 9] 

GHKM4] 

trfcfrofco khjfa»7;U:/3>©73yBEMttttft 

1*"3©ffijl3ft«*5 (FEBS LETTERS 5_8, 
1 3 4, (1 9 7 5) , Nucleic Acids 
Research _9, 6 1 0 3, (1981), Pr 
oc. Natl. Acad. Sci. USA, 7_9, 7 
1, (198 2), J. Biol. Che m. 2 6 1 , 
6 7 4 7, (1 9 8 6)), 

[0 0 6 0] *WH*5tt, -«8ICDNAOEW**» 
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cDNATte, ££?0BI3fQton&V>jP£UA»z: 

fc Mftfift±©7Jl'^5>afi?a>DNAlft»E5Ut7 
3yKEM**«LfcX«K:*«r4nTV^75yME 
WflfcfflBtt^KVitflWb. J. Biol. Che 
m. 2 6 1 , 6 7 4 7, (1 9 8 6) \zm£2ftTz7^ 

[0 0 6 1] 3 > ^T7 5 y SEW 



[0 0 6 2] ^-co«ffiE^l=£3>tr^-^oa^8IStt 

[0 0 6 3] ZOI&itLtz&&?r<Dn\z><D8im$\& 

[0 0 64] 
[S3] 



TTT-Pfce 1( 



TTA-Lio 0( 
TTG-Uu 0( 
CTT*L»u 3( 
CTC-Uu 1( 
CTA-L.u 3< 



.17* 



mm 
mm 



#TG-Het 6f 




TAT-Tyr 0 

TAA-**» 
TAG-«*» 0 
CAT -Ills 0 




.17* 



Jim ACG-Thr 0 



6CA-Ala22 3.741 



DOS) AAG-lys I 



TGA-*** 0 



.00*) Tfl-Cii ' 
TGA- 

.(*>*) 

Mm 



C AG-GlnlB( 3.2 3*) CGG-Arg 




0 



TT7T 
♦ 00* 

.oox 

.00* 

.00* 

.34$) AGO- Arc OC .00$) 
.17*} CGT'Glv 9C 1 



0 

0 

AGA-Arc 0 



fi 



GGAGly 01 
GGG-Gly 0( 



.oo*i 



[0 0 6 5] TBftBUfc«#tt. *BR"C*»K«B a?»fc. 75yBE5JOfci:K:L3«KOfc hjhfll7JP^ 



W^t-3H» -BBL*fc^ 
h>J^N7rX ^ntC3F>^.— fe-^fcfr»D**JI. 
^tl^^yXf-f ><7>r3— FT** (##£« : ffl&X 
_2 , 1 5 4 1 (1 9 8 3)). ±E©<fc3fcKi^ 



>£3-FT*x^v>gS#(DDNAE^JK:ov>Tl^i; 

[0 0 66] 
«4] 



TTT-Ffc«Zl 



TU-LealO 
TTG-t«il2 

CTT-Liol7 
CK-Leu 6 
CTA-Uu 4 



ATT-1U 



T77!* 1 

2.90* 
1.02X1 
.38* 

-145S 



TCA-S«r B 
TC0-3or 2" 
CCT-FrolO' 
CCC-Pro 6 
CCA-Pr* 7 




TAT-TjrlZ 





1.88 

•34X) MG-Lrsi9< 3.24% 
— GAT-Asp25( 4.27*) 



GAC»1sp1I(. i.s asj 
HIS AG*GltiZ4 K 



TGT-CvslS( 



TGAr**» 0( 
TGG-Tr© 1( 




GGG-Gly 1 



[0 0 6 7] ST* mi 6\Z7*Llt&mz}o^T. 
l;^5AAGCTT©HindI I I 
©«fi-h. ffftl/fcfeCOTftS. ^^N*Sfi<t'3." 

»ttfc**BnT^*Fok I Z®2 0>£o\zmXVT® 
r>mt£o\ZLTz 0 

[0 0 6 8] Fo k IttBR«tt©9«a/l 3 &g 

<±«r/t«r) 3' ®£9j8tt*ot, 

H 2 £75 /REM© 5* IcRSSUTR^iK: 
<tDlfil^7;uy^>iteTa)N^ai5<T^erT#^ c t 

BEWS£TRW& 
[0 0 6 9] Bfi7^»a>«BKCA(f^«IHBBttH i 
ndlll, Kpn I. Sail, PstI, Xba 



I, SphI, BamHitlL Zin&0B*T$>tt 

BjSwbsbi 7ksl&. 

[0 0 7 0] DNAQftqfr&Jg 
40 gfrbfcDNAE5*J (01 6) %mi 8<D&o\Z77>f 
*>b\Zft$lL. Applied Biosystem 
stt©DNA-&jS«Sffl^T**©77^>hOHB 
§*X*73 ^ htt (Tetrahedron Le 
tters _2_2, 1 8 5 9 ( 1 9 8 1 ) ) \Z£ 

[0071] agpowB 

#/£LfcDNA<Z>2 6 0 nm<Z)ft5fcg£i&I£LTaK£ 

lmoiiffTisioowtMfflifi 

fc. 017, 1 8lC^bfc^»*T8O<0yny^iC 
50 totf, ft^ny^S«jfi-r4ftWr«r©Ba&7=:-/P 
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UC 1 9(C^n->ftU^o ^D->ftLfcS?ny^ 
a>DNAEJ0e^x**^t6 (Science, 2JL 
±, 1 2 0 5 (1 9 8 1) ) IC<fcoT4>ft< ifc2|!fc 
tofct>T«Bbfca, #:/Dy*©0rM-*BHL&. * 
lC#»rttiSll MgiipUC 1 8£fctepUC 1 9*51 m 
g*ffl^T7-fy-5/3>*ffK ^P^l, 2, 3 
t^Dy>4, 5L !/ciy£6, 7, 8t6*n*n 
attLfc+WW^ny^fipUC 1 8*ftttpUC 1 9 
\z?n->{tLlt. *aic3o©*IBttyny^tti/i 
g£pUC19*51 ixg*ffl^T7^y—>3>*tf 

KpHSAE2£#§&Lfc (01 7) . 
[0 0 7 2] 

hum s ] [^^k bfam7)i7$ >m&?<D*m 

(1) ] 

«ftttf>#fe V>T0 5 * O te^&D N 

A£fMSl,fc. ft*, ft®*. SDliU*V-Atld« 
{fc£»1\ ^(C^^-&^DNAi:5feS<i:^bfc^7X 
^ HpHSAE2S^7X5HpT13s (Nco) 
(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 

tfr^m i Qizm-r&^fc&m^yTsZ kpsdhsa 

E 1 2f£jE£Lfc. ft*, ^7X5 FpTl 3 s (Nc 
o) », x«ftll(R«**nJ»BWfc«KaftT^* 

#81S#A J 1 2 4 4 7 (FERMP- 1 0 7 5 7) # 

[0 0 7 3] CWSS^7X5HpSDHSAE12<^) 
B8}0§*fflte«T<&MDT&*. BPS, pHSAE2$ 
Fok I ^BamHITSJSrU (£j£ 
khJlll»7;^S>afirF©**»ft*trtSri. 8kb 
mm ^MSTd. pT13s (Nco) 6C1 

a ItBamHITMU *#H#©Ktf- (trp^ 
□ 7>t?vU>Bffig£T 

$^tr»2. 6kb^ffr) zmnrz. commtss 

fc«bfc^riEDNAiftT4U/f-*T7-fy-- >-3> 
UTpSDHSAE 1 2SBBL&. 
[0 0 7 4] C0)J:^ICUT#6tlfc^XS HpSD 
HSAE12H trp^n^ ^k-^-c?5 

hwt. Me tn&tmmHSAimisami'fcwa 

£LTt rpA^-5^-$IAW§c 
[0 0 7 5] ^IICCO^^X^ HpSDHSAEl 

1HB10 lftWiettl, BKK&MeHB 10 1/ 

pSDHSAE 1 2£#fc. CKDttfc^lO-X, H# 
X*X, KHiPOi, NHiCl, MgSO*. CaCl 

iftl 5f$nO£«Lfc<h;i3* B*WKBtt*«3iJ8LT^ 



(10) ^58^4-2 11375 

[0 0 7 6] 2 0mM Tris-HCl 3 

OmM NaCl 0. 5M EDTA/ty 77-tC« 
■ U 0. 2 5mg/ml U^-ATO'ClWpmffla 
««MW*Lfc. 3SS^<S3SSa«, 2 OmM T 
ris-HCl 3 OmMNaC 1 ' 0. -5M EDT 
A/ty77-f:T*9, StfSttU 1 OmM EDT 
ABBKBBU BttB#fcbfc. 
[0 0 7 7] 07 (A) liHB 10 1. HB 1 0 1/p 
10 SDHS AE 1 2®£B#BefttfBttB#£SDS# 

2, 3, M©IB#l4KToaOT*S. 
[0 0 7 8] 

1. HB 1 0 i£n#sa 

2. HB10 1/pSDHSAE12iI#Se 

3. HB 1 0 1/pSDHSAEl 2!g&p# 

m. 

HB 1 0 1/pSDHSAEl 2©B#gei;:tt, fi£ 
MB 1 0 l£t*jlSnftV>5H^tt6 7K©A>H# 

[0079] 07 (A) tw\m<Dm%.frwi& (m&&\t 

1/3 0) , aHSAtt#WiXy>^nyf-f>y 
£fTfto<h07 (B) OJ;5ft/t^->lcftO, Sfett 

[0 0 8 0] S»£6M&&^7x^>T«J?gftU v 
ftXH h— ;HfciIl;fcT (f I na 1 0. 1 M) 1 
30 0 0t2»fflm iSffiHPLCTBfiia$88L 
It. tn*75y«5/-^X>U— K^tt, N*Sg#i£ 
fi^S/BEHH&B^fc&C*. B8 0.k5K:, PKfc 
1 675/«3MICD^T*HftLfc. ft*> HB+. O 
bserve dttjHBKBBSftfcEai** P r e d i 
c t e dttT)KUfcEH«n*n3Rf . 

[0 0 8 1] «±©Jli*S, *BB»C*^TN5t£«»r 
M e t BS©f«nb&»Tt hJhfl!7^$ >S«tttt 

[0 0 8 2] ^S£&**HB 101/pSDHSAEl 
40 2 (AJ 1 2 5 7 6)H XBS»fBtt&4ffXIRBFSC0f 
iCfffCSftT^* (FERM P- 1 1 8 04) , 

[0 0 8 3] KttS6Mif7Xi?>"CWBfta, IMS? 
^XK h— OfttJDX/Cl 0 0"C2»TM 
7c£frV>, &fflHPLClCj;oT£aUfc<h£3*ig« 
fC<kSt hillifll7;U^>«)*dc«ttl 5-2 Omg/ 
L/O. DTfeoL 1 - 2 7 5 2 2 9 (CI*, 

*BBfc:fett*«K±ja«5~l Omg/L/O. D*« 

2 «H±±!§i* fcCETC* *. 
50 [0 0 84] 
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pUBllO (J. Bacteriol. 134 , 3 1 
8 (1 9 7 8) ) t*18^^-pBR3 2 7 (G 
ene _9, 2 8 7 (1 9 8 0)) t^EcoR I 

^^-pBU4 3 7 1 &iilL PBU4 3 7 1 
14, *MTtt7>tr->U>Btt, «fW-CI4*:J-V>f 
-»fifft£K^T£ (09), 
[0 0 8 5] t»B©a-73 7-««e?'ainy E© 

0. 4kb0««fcfip«ELT*D, *IB^-iact 
ama s e Stt»aT5Mfc"T<5^7^5 FpTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mu n. 1 3 4 , 6 2 4, (1 9 8 6)) Tte* £OS 
«W*0. 4kb Hindi I lBrfrtLTi^n-5 B 
[0 0 8 6] HI 014, a-7$7-HOftmz&mX 

3b v »\m\z\tm o ma vidw?* h 

(A l a 3 3) ^jE©7Sy«EJ0RtfDNAEW&* 
IT^5. ffitt©*>/t*K©«^S*ttEMfcLK 

WA©lt»tBBMieT©N*«©ll[«K, 73 /KE 

M*«*«itft<a=:-^aiMIH»*«tt*EBb, 

EWft3-H-rs-&diDNAT5il8rr-Si:±^. ^»r^ 

ft i£© 7 ^ y ke*i*> ^zznzDNA&m&btiz 
^mi*mim*mt*&mLi±tz.%* Ha P i ig?& 

©fllft, A 1 a 3 0 ^-mEMGCTA^GC 

ctcBM-r^iitiXctoTPf-oNo t i«ffia*aiA-e 

[0 0 8 7] iE-CT, HI 10±5ft^jaEDNA*Ap 
plied Biosyst em s tfcficDDN A£&cJ& 

^-pASECl$«SLL pASECUl £h£ 
No t I <hSma I TfflKU ffig©g««<5T©3* 

£ WIMfc ITN 3 fcfHKSiSS E TiiO»r 

LTfc^, 5 ' **tt«N o t I c o h e s i v 

eT3' j£mw®mmz\z&v&z>tettfiLnNATm 

[0 0 8 8] HSA»»^XSPg)<IW 
£-fH 2 0 fc^t" 2*O^JSDN A*ff«U&. 
H © 2 0©£/&D N A <h&&S0g 4 T?»Sg j£ t h 

MKT >i6£^£^tr:/7X 3 KpHSAE2 

(B17«B) R^7X^HpUC19^^, 75 
^5HpUC33HSAESmft (H2 0) . 

[0 0 8 9] u(D^7X^KpUC33HSAEO«S 
©Basement". 
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[0 0 9 0] p H S AE 2 £F o k I tBamH 

«fi?©*«»*frtri. 8kb»ffr) zm&?z>. - 

pUC 1 9£BamH I tH i nd I I ITWKL 
T£<. JinSiB2 0*KSL&2*®£jSDNAi 
*T 4 U U B6a©^7XSHpUC3 3 

HSAESSWSLfc. 

[0 0 9 1] ZT&lZ??** HpUC3 3HSAE& 
«m»*BamHIT»BLfc«:*l'y*^U * 
i0 ViTNo t ITffi8 , rS2:t«C±oTft6n&l. 8k 
b©grfr<h> 7^X3 Hp AS EC 1 ftNo t I, Sm 
a ITfflJILT#fc7. 5kb©«rH-fc*T4U«f— \£ 
£m>T)B£2ttfc 0 ^©cfcSfcLT^nfc^X^ 
F#t hl&ltft7^^ >#&^X3 H p AMY 3 3 H 
SAE2TW (H2 1) . 

[0 0 9 2] ttMBc.fcSt: hJfa<B7J^$ >(0»» 
3JMffc&tf*SKA^L#*tt«U A 5 1 0* 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) £±jS^7X^HpAMY3 3HSAE2T^ 
# nh:/5XhttfcJ:D»MH*U ?&H£&#;1A5 1 
0/pAMY3 3HSAE2^c. 

[0 0 9 3] £©J;5fcl,T#fc»Mafc«l A5 1 0 
/p AMY 3 3HSAE2t3>hn-JVtUT^7X 
3 FpBU4 3 7 1 £*r<5#MHJWfe 1 A 5 1 0/p 
BU4 3 7 1 fc©W#£MJ:/h>* BSx+X, Na 
CK **-f>**t««Tr3 7T:Tffli««l/&. 1 
4, 16, 1 8l»|ll|T*«W>^J>yU g*± 

30 yyuyT'iytf&ftUntztz.z, hi 5tc^t\fc5 

\Z, tbMi7)]s7$>tfi»fbtZ##&&lsXK1±Z.£. 
jWIB3tlfc.'ft& HHtCfc^TS t an da r d 
s >4, SI GMA©E ssent ialglobl in 
free HUMAN A 1 b urn i n Srffl^fc. B 
r o t h©&glc*4, &ife£X#y hLfco H*©1, 
2, 4, SO&SlCtel A5 1 0/pAMY3 3HSA 
E2$, 3, 5<D&.W\Z\tl A5 1 0/pBU4 3 7 1 

[0094] ^SgftftlA5 10/pAMY33HS 
40 A E 2 (AJ12578) <tlA510/pBU437 
1 (A J 1 2 4 9 2) 14, XHtt*R«£«XlKR«Br 
KWfcSftT^*. ^©3?f£#^t4. 1 A5 1 0/p A 
MY3 3HSAE 2#*F ERM P- 1 1 8 0 6T, 1 
A510/pBU4371^FERM P-11206 

[0 0 9 5] 

[HSSW7] [^j*thjhf»7;v:/s 

(2) ] 

*M"C©*>5 l^ol8a77X5 H*H2 2 Oct ate 
50 LTffl^Lfc. SPt>, *r**«5T«»Lfc^X5 
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HpSDHASEl 20tr pA*-S*-*-£^fr 
0. 3kb BamHI-HincI ISrfr^pHSG 
2 9 90BamHI-Hlnc I 1 1M hfcilttU P 
KT 9 ^ICPSDHASEI 2©t r p 

^P^-$tty8 0bp EcoRI-Clalffi 
frfc. fc hJbWTJI^S 1. 8kb C 

lal-BamH I Bffri:* pKT 9' 1 ©E c oR I - 
BamHI^ g«cD^5X^ H p KT 9 

lHSAE4£f§fco 

[0 0 9 6] ^II^^T^X^ H pKT 9 1 H S A 

E 4«i: <ffl^5ns*ft;nf^Att*ffl^x* 
ilHB 1 0 ltt«»ME&U ^K£ft1*HB 1 0 1 
/pKT9 1HSAE4^fc Q ^<0***3KW5iH 

[0 0 9 7] ^fl5£PWIClltt£IIKU BWfck 

-9 0mg/L/O. DT?*0, ftltM 5 O^jSSS ^ 
6 (C 4 «K±±|hIS "b <3T& -o ft* 
[0 098] HB1 0 l/pKT9 1HSAE4 (A J 

12577) a. xmfflKmm&mijmttai&ifKz 



(12) ftffl¥4 - 2 1 1 3 7 5 

22 

tlTKZ (FERM P-1 1 80 5). 
[0 0 99] 

*fc hJhfl!7;P^3>ft*a****«Wtt, cDNA 
[0 10 0] 

io vsam f&m* : i 

E#f©g£ : 1 7 8 1 
EMOffi : Ml 

®£>& : - 

E*I©S8I : ffiCD&K p&jcDNA 
E#I<Dft& 

1$fR£STI2^ :cleavage-site 

: 2 1 . . 2 6 
IMttWEUtoNS: S 
a? EH 

[0 10 1] 
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(13) #M¥4-2 1 1 3 7 5 

23 24 

10 20 30 dfi 

5' AA GCITGGGATG GAC GCT CAC AAA TCC GAA GTT OCG CAC CGT TTT AAA 
Asp Ala His Lys Ser Glu Val Ala His Arg Fhe lys 

BO 60 70 80 90 

CAC CTG CGT GAG GAA AAC TTC AAA GCG CTG GTT CTC ATC GCT TTC GCT 

Asp Leu Gly Gin Gla Asa Phe Lys Ala Leu Val leu He Ala Pfae Ala 

100 110 120 130 140 

CAG TAC CTT CAG CAC TGC CCG TTC GAG SAC CAC GTT AAA CTG GTA AAC 
Gla Tyr Leu Gin Gla Cys Pro Phe Gla Asp His Tal Lys Leu Val Asn 

150 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCI GCA GAA 
Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Gla Ser Ala Glu 





200 


210 


220 




230 


240 


AAC 


TGC GAC AAA TCC 


CTG CAC AOC 


CTG TTC 


GCT 


GAC AAA CTG 


TGC ACT 


Asa 


Cys Asp Lys Ser 


Leo His Thr 


Leu Phe 


Gly 


Asp Lys Leu 


Cys Thr 




250 


260 


270 




280 




CTT 


GCC ACC CTC CCC 


CAA ACC TAC 


GCT CAA 


ATC 


GCT GAC TGC 


TGC GCT 


Val 


Ala Thr Leu Arc 


Glu Thr Tyr 


Gly Glu 


let 


Ala Asp Cys 


Cys Ala 


290 


300 


310 




320 


33( 


) 



AAA CAG GAA CCG GAA CCC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Are Asn Glu Cys Phe Leu Gin lis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val let Cys 

390 400 410 420 430 

AOC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe lis Asp Asn Glu Glo Thr Pfae Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 
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(14) ftH¥4-2 1 1 375 

25 26 

490 500 510 520 

TIC CCT AAA CGT TAC AAA CCA GCT TTC ACT CAA TGC TGC CAC GCG 
?he AU Lys Arg Tyr Lys Ala Ala Phe Tar Clu Cys Cys Gin Ala 

530. 540 550 560 570 

GCT GAC AAA GCG CCA TCC CTG CTG CCC AAA CTG GAC GAA CTG CCT CAC 
Ala Asp Lys Ala Ala Cya Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 



580 5M 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 

Glu Gly Lys Ala Ser Ser Ala Lys GId Arg Lea Lys Cys Ala Ser Leu 

630 640 650 660 

CAG AAA TTC GGT GAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 

Gin Lys Pbe Gly Glu Arg Ala Phe Lys Ala Trp Ala Tal Ala Arg Leu 



S70 650 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser GLd Arg Pbe Pro Lys Ala Glu Pbe Ala Gin Tal Ser Lys Leu Tal 



720 


730 740 


750 


760 


ACT GAC CTC 


ACC AAA GTT CAC 


ACC GAA TGC 


TGCCACGGC 


GACCTTCTA 


Thr Asp Leo 


Thr Lys Tal His 


Tor Glu Cys 


Cys His Gly 


Asp Leu Lea 


770 


780 


790 


800 


810 


GAG TGC GCA 


GAC GAC CGT GCG 


GAC CTG GCG 


AAA TAC ATC 


TGC GAA AAC 


Glu Cys Ala 


Asp Asp Arg Ala 


Asp Leu Ala 


Lys Tyr lie 


Cys Glu Asn 


820 


830 


840 


850 


860 


CAG CAC TCC 


ATC TCT TCT AAA 


CTG AAA GAA 


TGC TGC GAA 


AAA CCG CTG 


Gin Asp Ser 


He Ser Ser Lys 


Leu Lys Gin 


Cys Cys Glu 


Lys Pro Leu 


870 


880 


890 


900 




CTG GAA AAA 


TCT CAC TGC ATC 


GCA GAA GTA 


GAA AAC GAC 


GAA ATG CCC 


Leu Glu Lys 


Ser Bis Cys lie 


Ala Glu Val 


Glu Asn Asp 


Glu let Pro 


910 


920 9; 


30 


940 


950 



GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Tal Glu Ser Lys Asp Tal 
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(15) ftffl¥4-2 11375 

21 28 
980 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC CTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asa Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly let Phe Leu . 



1010 1020 1030 1040 . 1050 



TAC 


GAA TAC 


GCT 


CGT CGA CAC 


CCG GAC TAC 


TCT 


CTG GTT 


CTG 


CTG CTG 


Tyr 


Glu Tyr 


Ala 


Arg Arg Els 


Pro Asp Tjr 


Ser 


Vsl Val 


Leu 


Leu Leu 




1060 




1070 


1080 




1090 




1100 


CGC 


CTG GCA 


AAA. 


ACC TAC GAA 


ACT ACC CTG 


GAA 


AAA TGC 


TGC 


GCA GCG 


Arg 


Leu Ala 


Lys 


Thr Tyr Glu 


Thr Thr Leu 


Glu 


Lys Cys 


Cys 


Ala Ala 




1110 




1120 


1130 




1140 




1150 


GCT 


GAC CCA 


CAC 


GAA TGC TAC 


GCA AAA CTG 


TTC 


GAC GAA 


TTC 


AAA CCG CTG 


Ala 


Asp Pro 


His 


Glu Cys Tyr- 


Ala Lys Tal 


Phe 


Asp Glu 


Phe 


Lys Pro Leu 




1160 




1170 


1180 




1190 




1200 


GTT 


GAA GAA 


CCG 


CAC AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA 


CTG 


TTC AAA 


Tal 


GlD Glu 


Pro 


Gin Asn Leu 


He Lys Gin 


Asa 


Cys Glu 


Leu 


Phe Lys 



1210 1220 1230 1240 

CAG CTG GCT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Phe Gin Asa Ala Leu Leu Tal Arg Tyr Thr 

1250 * 1260 1270 1280 12S0 

AAA A AG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Tal Pro Clo Val Ser Thr Pro Thr Leu Val Glu Val Ser Are 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1360 1370 1330 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TOC GTG GTG CTG AAC CAG CTG 
Arg let Pro Cys Ala Glc Asp Tyr Leu Ser Val Val Leu Asn GLn Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
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29 30 

1450 1460 1470 14*0 

TGC ACC CAA TCT CTC GTT AAC CGC CCT CCC TGC TTC TCC CCT CTA GAG 
Cys Thr Glu Ser Leo Val Aan Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAC CAA AOC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
7al Asp Glu Thr Tyr Val Pro lys Glu Phe Asn Ala Glu Tbr Phe Thr 



1540 1550 1560 1570 1580 

TTC CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Bis Ala Asp He Cys Thr leu Ser Glu Lys Glu Arg Gin lie Lys 

1590 1800 1610 1620 1630 

AAA CAG ACC Ga CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys Bis Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG CAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Tal let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT CAC GAC AAA GAA ACC TGC TTC GCT GAA CAA GCT 

Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 „ 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leo Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 



[0 10 5] : 
&M<Dfr* : 1 7 8 1 
E^JOU : SK 



1T80 
ATCC 3" 



30 



#?8£l5"$*iE-^ : c 1 eavage-s i te 
?F£E&W : 2 1 . . 2 6 
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(17) 1$M¥4-2 11375 

31 32 

10 20 30 49 

5' AA GCTIGGGATG GAC GCT CAC AAA TCC GAA GTT CCC CAC CGT TTT AAA 
Asp Ala Sis Lys Ser Glu Fal Ala His Arg Phe Lys 



50 60 70 80 90 

GAC CTG GGT GAG GAA AAC TTC AAA CCC CTG GTT CTC ATC OCT TTC GCT 

Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Fal Leu He Ala Pbe Ala 

100 110 120 130 140 

CAG TAC CTT GAG CAG TGC CCG TTC GAG GAC CAC GTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Tal Lys Leu Fal Asa 

150 160 170 ISO 190 

GAA GTA AX GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCT GCA GAA 
Glu Val Thr Glu Pbe Ala Lys Thr Cys Fal Ala Asp Glu Ser Ala Glu 

200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr 





250 


260 


270 




280 




GTT 


GCG ACC CTG CGC 


GAA ACC TAC 


GGT GAA 


ATG 


GCT GAC TGC TGC 


GCT 


Fal 


Ala Thr Leu Arg 


Glu Thr Tyr 


Gly Glu 


let 


Ala Asp Cys Cys 


Ala 


290 


300 


310 




320 


330 





AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asa Glu Cys Pbe Leu Gin His Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Fal Asp Fal Vet Cys 



390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe- His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCC TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Pbe 
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(18) 4$M¥4-2 1 1 37 5 

33 34 

490 500 510 529 

TTC GCT AAA CCT TAC AAA GCA CCT TTC ACT CAA TGC TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Pbe Thr Glu Cys Cys Gin Ala 



530 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTC CTG CCG AAA CTG GAC CAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 



580 590 600 610 620 

GAA GCT AAC GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCI CTC 
Glu Gly Lys Ala Ser Sex Ala Lys G Id Arg Leu Lys Cys Ala Ser Leu 



630 640 650 660 

CAGAAATTCGGTGMCGTGCATOAAAGCGTGGGCAGnGCGCGCCTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Tai Ser Lys Leu Val 



720 730 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC GAA TGC TGC CAC GGC GAC CTT CTA 

Thr Asp Lea Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu 



HO 7*0 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asa 





820 




830 




840 




850 - 




860 


CAG 


GAC TCC 


ATC 


TCT TCT AAA 


CTG 


AAA GAA 


TGC 


TGC GAA 


AAA 


CCG CTG 


Gin 


Asp Ser 


lie 


Ser Ser Lys 


Leu 


Lys Glu 


Cjs 


Cys Glu 


Lys 


Pro Leu 




870 




880 




8S0 




900 






CTG 


GAA AAA 


TCT 


CAC TGC ATC 


GCA 


GAA GTA 


GAA 


AAC GAC 


GAA 


ATG CCG 


Leu 


Glu Lys 


Ser 


His Cys lie 


Ala 


Glu Val 


Glu 


Asa Asp 


Glu 


Met Pro 



910 920 930 940 950 

GCG GAT CTC CCG TCT CTG GCG CCT CAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val 



[0 10 8] 



-600— 



(19) ifc§8¥4-2 i i 375 

35 36 
960 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asa Tyr Ala Gin Ala Lys Asp Val Phe Leu Gly let Phe Leu 



1010 1020 1030 1040 1050 



TAC 


GAA TAC GCT 


CGT CCA CAC 


CCG GAC TAC 


TCT 


GTG CTT CTG 


CTG CTG 


Tyr 


Glu Tyr Ala 


Arg Arg His 


Pro Asp Tyr 


Ser 


Val 7al Leu 


Leu Leu 




1060 


1070 


1080 




1090 


1100 


coc 


CTG GCA AAA 


ACC TAC GAA 


ACT ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


Leu Ala Lys 


Thr Tyr Glu 


Thr Thr Leu 


GU 


Lys Cys Cys 


Ala Ala 




1110 


1120 


1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


GCA AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTG 


Ala 


Asp Pro Eis 


Glu Cys Tyr 


Ala Lys Val 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 


1180 




1190 


1200 


Gn 


GAA GAA COG 


CAG AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


G1d Ash Leu 


He Lys Gin 


Asn 


Cya Glu Leu 


Phe Glu 




1210 


1220 


1230 




1240 




CAG 


CTG GCT GAA 


TAC AAA TTC 


CAG AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glu 


Tyr Lys Phe 


Gin Asn Ala 


Lea 


Leu Val Arg 


Tyr Thr 



1250 * 1260 1270 1280 1290 

AAA AAG GTA CCG CAG CTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CCT 
Lys Lys Val Pro Gl a Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT CGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys Bis Pro Glu Ala Lys 



1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Set Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Val Leu Eis Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
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(20) 

37 38 
1450 1460 1470 1480 

TGC ACC GAA TCT CTG GTT AAC CGC CGT CCG TCC TTC TCC GCT CTA GAG 
Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala leu Clu 

1490 1500 1510 1520 1530 

GTT GAG GAA ACC TAC CTA OCC AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Glu Thr Tyr Yal Pro Lys Glu Phe Asn Ala Gla Thr Phe Thr 



4-2 113 7 5 



1540 1550 1560 1570 1580 

TTC CAC GCG GAC ATC TCC ACC CTG TCC GAA AAA GAA CGC CAC ATC AAA 
Phe Eis Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Glu lie Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG CTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys GU Gin Leu Lys Ala Val Vet Asp Asp Phe Ala Ala Phe Yal Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 , 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 
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[HI] 



I* AACCTTCOGA. fCCACCCTCA CAAATCCCAA GTTOCCCACC CTTTTAAAGA CCTGCOTGAO 
C AAA ACTTC A AACCCCTCCT TCTOATCGCT TTCCCTCAC.T aCCTTCACCA OTGCCCOTTC 
04GGACCACG TTAAaCTCCT AAACOAAGTA ACCGAATTCG ■ CTAAAACCTG CCTAGCTCAC 
CAATCTC£AO AAAACTGCCA CAAATCCCTC CACACC??GT t C OOTG AC AA ACTCTCCACT 
CTTCCCACCG TCCCCCAAAC CTACOGTCAA ATCCCTGaCT ■ GCTCCOCt AA ACACCAACCC 
CAACOCAACO AATCCTTCCT TCACCACAAA GACGACAACC cgaagctocc 
CCTCCCCAAC TCtUCGTAAT CTGCACCGCA TTCCACCACA ACCAACAAAC CTTCCTCAAA 
AAATACCTCT ACC AAATCCC ACCCCOTCAC CCGT ACTTCT ACOCACCCCA * C TCCTGTTC 
TTCOCTAAAC CTTACAAACC ACCTTTCACT OAATGCTGCC ACGCOGCTOA CAAACCGGCA 
TOCCTGCTGC CCAAACTCCA COAACTCCCT. CACGAAOGTA ACOCCTCTT* TCCAAAACAO 
CCTCTOAAAT CCCCTTCTCT CCACAAATTC CCTOAACGTC CATTCAAACC GTGGGCAG-TT 
OCGCGCCTCT CCCA6CGCTT CCCOAAAGCA GAATTCCCAO AAGTCTCTAA ACTGGTTACT 
CACCTQACCA A AGTTC AC AG CCAATOCTCC CACGGCGACC TTCTACACTC CCCACaCOAC 
CGTCCffCACC TCCCGAAATA CATCTCCCAA AACCAOOACT CCATCTCTTC TAAACTCAAi 
OA*TQCT0CG AAAAACCCCT OCTCCAAAAA TCTCA-CTCCA rCGCAGAAOT. AOAAAACGAC 
CAAATQCCGO CCGATtfTGCC GTCTCTGCCC CCTOACT.TCG TTCAATCAAA" ACAGCTCTCG 
A A AAACTACC CAGAACCAAA AOACGTAftC CTACBTaTCT TCCTGTACCA ^ACOCTCCT 
CCACACCCCO ACTACTCTCT CCTTCTCCTO CTOCGCCTOG SAAAAACCTA "AAACTACC 
CTOGA AAA AT GCTCCCCAGC OOC.TCACCCA CA'CCAATGCT "GCAAAAGT "TCOACGAA 
TTCAA ACCGC TGCTTG A AGA ACCCCAOAAC CTGATCAAAC AGAACTGC6A 
CACCTGCCTG AATACAAATT CCAOAACCCT CTtWTGOTTC GCTACaCCaA ** A °"ACC0 
CAGGTCTCTA CTCCGACCCT CCTCGAAGTA TCCCGTAACC ^OGTAAAGT tCCCTCT*** 
TCCTGGAAAC -ACCCCGAACC O AAACGTATG CCCTGC C CGG-A AGACT AC CT "CCGTGOTC 
CTGAACCAGC TCTOCCTTCT GCACGAAAAA ACCCCGGTTT CTGACCGTOT AACTAAATCC 
TCCACCCAAT CTCTOOTTAA CCCCCCTCCO TOCTTCTCCO CTCTAGACGT "ACCAAACC 
TACGTACCCA AACAATTCAA COCACAAACC TTCACTTTCC ACCCGCACAT CTCC *«"« 
TCCGAAAAAG AACGCCAGAT CAAAAAACAG ACCGCTCTGG TGGAACTGGT 
CCOAAAGCAA CCAAAflAACA ACTC AAAGCQ OTOATGGACC ACTTCOCAGC TT . «TAGAA 
AAATGCTOCA AACCTGACCA CAAAGaAACC TGCTTCGCTC AAGAAGG^A AAAACTGCTA 
CCTGCC7CTC aGOCTCCACT COGCCTOTAA TG ATACC ATC Z V 
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[02] 



i 

Ai pA I iHl iLriSirCluVi IAl iHi iArfPhiLyiAspLtuG I yClu 

aaccttcccatccaccctcac |aaat cccaacttccccacccttttaaacac'ctgcctcag 
ttccaaccctacctcccactcttta)cgcttcaacccctcccaaaatttctccacccactc 
p o k I ~a~a a -a «) « 4 & 



[03] 



[05] 



rtndm 

Kpnl 



Pstl 



Xbal 
Sphl 



TOO 



200 



300 



400 



500 



123 



45 



678 



pHSA 



SD 



Met Ajp AU His 



5' CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Fok 1 cohastve 



[07] 



(A) <B) 
M123MM12-3M 



[01 1] 



— 
67K — 
^3K — 

30K — 

20K — 



-67K 



Not I 



Sac I Su I Ecofl ] 



5 ' C G G c [G G C c'g C G G AG C Tj C C CjG GG [a A TT C 

CGC CGCjCGC CfTCGAGGGjC C CTTA A|G AG CT 



H«p II cohitlvt 



Sj| I cohtsivs 
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[04] 



ACCrrnCCAKCACWrTCACAAATCCCWTOCCCACCCTmAAACACCTO^ACW 
ACCCTACaCCCACTCmACGmCAACCCCTCCC^ 

AACTTCAAAccGCTcmcrcmccmccim^ 

Ta^ccAACAnACccuAacACTaTCCutrorrucccca^ 

CtACCnAAACTtXTTAiACCAACT AA CCWATKCCT A'AAAC CTCCCTAGCTGACGAATCTKA 

mAIXATTTCCnCATTWCnAACCCATTTTCaCCCATCCACrecnAG Pt 1 1 



JpU 

CCTCmCCCAAACTCCAIXAACTCCCTtACCMaTAAECCCTCTTCTCCAAM 
CTACCCAaUCCCCmGACCTGttTSACCUCT^^ 

CACCCTCTWiATCOXTTCTCTCCACAAAnCCCT^CCTLCATO 

ACmACaCAACACACCTCmAACCCACmCACCTAACmCCCACCCCTC 

raGCAcmcccttCTCTcccjm^ 

UCCCUCCAUCCCTCCCCAACGCCTnCtn'CnAACCCTCnaCAUTm 

CTCTAAACnXnACTCACCTCACCAJlACnCACACCCAAn^CCCACOCCCAC^ . Ibil 
ACCAATWCTWACTGCmCUrrCTCCCnjraCOT 



Pi It 

1 ^AC TCCSACAAATCCmCACACaimCW 
ACrrtTTTTCACaTCTTTACWACCTCTCCCACAACCCA^ 

CAMCCTACC(TCAMTKXTCACTCCTC«aAJWCACCAM 
CCttCCCCCTmCATGCttCmACCGACTGACGACCCCATT^^ 

TCACCACAAAUCCACAiCCCCAACCTOCCGCCCaOCTTCCTCCCCA^ 54 IT 
ACtmCAACTCCTCmCTCCTCTTCCOmCCAaCCCCCCACCA«CACC(^^ 



tort 

CTAI^WCAWCCACCCTCaCACCTCCCCUATAaTCTCCCAAAACCACCACTCCAT 
TCACCCCTCTtCTCCCACCCCnCACCW^ 



TCCACCTAAnKCACCCUnCCACCACAACGAACAAACCTTCtTCAAAAAATAC 

CCATTACACCTCCCCTAACCT CCTC n C C n C f n ii CAACCACTTTTTTATCC ACATCCT 

CTCTAKAUTCCUCCCCCTrCACCCC™^ 

nACCCTCCOX^CCUTCAAttTtircTOICmCACCAaWWACC^ 

CTAAA CCRACAAACCA€CTTTCACTGAATCCTCCC AGCCGCCTCACA A ACCCGCATC 

ATCrnCCTCCAAACTCAmACCACCCTCCCCCCACTCmCCCC Uhl 



CTCTTCTAAACTGAAACAATCCTCCCAAAAACCGCTCCTC 

TTWCTTTtTTACCACtXTTTTTtiCCCACCACCTTTn 

GTAGAAAA C CACCAAATC CCCt CCCA TCTCCCCTCTCTTG C CGCTCACTTCCTTGaATCAaAACAC • 
v GCTtCjnACGGCCfCCTMaOBCAEiAGACCCCCC^ 

GTGTGCAMAACTACGUGJMGCAAAACACGTA1T0CTAGCTAT Si 1 1 

TmATCCCTCmcnntTtCATAmKCATACWCWaTWnAtawCCACCT 



®4B 



««**^gIiS§S«ii^IS4S«^«i*4I?SI«tS»m?HIISS*§S^A k eTTTc« 



0«Ai=A C c C IggIISIft4Sg«fgI?I?inZgm*S^*m*iISS?gIXIgI?*Sgi- reT '' ACTA 

A CATT 



TTO ATTTA C CA 6C . CCCTTACACaC £ A ATTGC CCCCACCCA CCAACACC CC AC 



AtC 



AACCT 
TCCAASTCAAAC 



"»"» e IiiI*SiniilEIS488iIi848I?!iS?I«««?««ctA : 

— 8 4C 
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me] 




pTIIIMoo) 12K> 




Barrel I 
Fok I 



cmvenjeomnwiXMxsaac |BamH I 
TMiouiiuiuwnnMCNUiuuiiiA I C I a I 



Lirgttt fngimt 
. IBkb 



lirg* frogoent 
| 2.5 kb 



CUI 



IfatAsAtiHfebi&r 



Observed : Nel-Aip-Ali-BI t-Lri-3tr-Ctu-Yal - 
Prsdltled : U«t-Aip-Ati-Hlfi-Lri-Jtr-CU-Vil- 



AIi-Bh-Arf-Phe-Ljs-Atp-Uo-Cly 
AU-HIi-Ari-Phe-Lti-Jlip-ltu-Gly 



110] 



Mgttuogtiuti 



Bt.t|MATTAl;TAMKJA«tnAAAAl00ACOacXCi«KS 
tag^TAATCATTCCTCCAAATTTTACCTOCQASTaTTTABi 




» a » j) a | 

UuViiLtuAlaGlyPMAIiAI.Al.ScrAliGluThrAlaAfftLriS.rAtn 
TTCCTTCTCCCACpA CCCC CCCCTCCGACTGCrraAAACCCCQAACAAArCCAAT 
Hp n I fc . 

c 



BhpHl 



II 2] 



[09] 




EcoRI KlndS 

.Sail 




pSU4lM 

7.7 kb 



pTUBHI ©10* Hiirflll Ir 




U« W Uu 114 (t| M 111. Ala All 

I III I l*t ■»•■■« ••COOC[aO£C8Ca«AOCTCCC|OOOAATTCt ••»oot*. 

«t»tw I • » •CaCCe<3*COCCTC0A33c|cCCTTAAOAOCT flfot. 



i i ■> ^ fry* a*? * f) 
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II 3] 



114] 



Not I 



AGCTT6TA AT6ATAQC OOCCO CQO AQTOCTaACOCTC AC 

ACATTACTATCOCCQa CQCCT C AC8ACTQCQAGTDTTTA 



Hindi 1 1 tahMlfi 



Hindi II ■■■HI 




Hi B d M I 
• ■■HI 



tokl tohn ivt 




III* P»k1 



Fokl 
Binffl 



Lwem tr*grot 
■ ui ft 



H I n4 1 1 I wlMl 




•UCIIHtA 

4.11* 



I 1 H6A 
■ ■ K I | *ft*ONA«J» 




•AStCI »UC»IH«A 

urn is tk 




•-yn-ttfrr^AXT^e hsa 

Mat I 11 

Ml La Ala llr fti lb, Ui ill k Alt 4 

saccflceAotoct 

CCCTCAC0ACTOC8AOT«TrTABt» 1 1 • 




■ ■ -»*-« 

□ Ml*. 



117] 



II 5] 



250 125 64 32 16 8 A 2 1 0' broth broths & 

• f J f ( ( { Sr^ 

Standards • • • 

. H hr - • • ♦ • • • • • 
16 hr • • 

16 hr • # . • • • • • » 

1 2 3 A 5 6 1 2 3 4 5 6 
1pt 101*5 



HindSI 
Kpnl 
, Sail 
PsU 

Xbal 
SphI 
Barrel 



100 200 



300 400 500 



123 



45 

PKSAE2 



67a 
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3* AACCTTCGGA 
CAAAACTTCA 
CAGCACCACC 
CAATCTCCAG 
CTTCCGACCC 
CAACCCAACG 
CGTCCCCAAG 
AAATA CCTCT 
TTCCC TAAAC 
TGCCTGCTCC 
CCTCTOAA AT 
CCGCCCCTCT 
(3ACCT3ACCA 
CCTC CCCAC C 
CA-A-T0CTCC3 
CAAATCCCCB 
AAAAACTACC 

- CCACACCCC3 
CTGQAAAA AT 
TTCAAACCGC 
CAGCTCCGTG 
CACGTCTCTA 
TCCtCCAAAC 
CTGAACCAGC 
TOCACeGAAT 
TACCTACCCA 
TCC CA AAA AC 
CCQ A A ACC AA 

' AAATG CTQC A 
OCTCCOTCTC 



TOGACOCTCA 
AACCGCTCCT 
TT A AACTGCT 
AAAACTOCQA 
TCCCCOAAAC 
AATCCTTCCT 
TCCACCTAAT 
ACSAAATCCC 
CTTACAAACC 
COAAACTCCA 
6CQCTTCTCT 
CCCACCOCTT 
AACTTCACAC 
TCCCOA AATA 
AAAAA&CCCT 
CCCATtfTOCC 
C ACAAGC AAA 
A CT ACTCTGT 
CCTGCGCAGC 
TGGTTGAAG A 
AATACAAATT 
CTCCCACCCT 
ACCCCCAAGC 
TCTGCCTTCT 
CTCTGGTTAA 
A AC AATTCAA 
A ACCCCAC AT 
C CA A AO AACA 
A ACCTOA CCA 
AOOCTCCACT 



CAAATCCGAA 
TCTGATCCCT' 
AAACCAAGTA 
CAAATCCCTO 
CTACGGTCAA 
TCAGCACAAA 
GTGCACCGCA 
ACCCCGTCAC 
ACCTTTCACT 
CGAACTGCC7 
CCACAAATTC 
CCCOAAAGCA 
CCAATCCTCC 
CATCTCCCAA 
GCTG6 AAAA A 
GTCTCTGCCG 
ACACGTAtTC 
CCTTCTCCTO 
CCC.TC ACCCA 
ACCOCAGAAC 
CC AGAACGCT 
CCTCCAAOTA 
CAA ACGTATC 
CCaCOAAAAA 
CCGCCGTCeO 
COCAOAAACC 
CA AAAA AC AG 
ACTCAAACCG 
CAAACAAACC 
CCCCCTOTAA 



CTTCCGCACC 
TTCCCTCAGT 
A CCGA ATTCC 
CACACCCTCT 
ATCGCTG ACT 
6ACG ACAACC 
TTCCACGACA 
CCGT ACTTCT 
CAATGCTCCC 
CACC A AGCTA 
CCTGAACCTC 
CAATTCCCAC 
CACOGCGACC 
AACCAGCACT 
TCTCACTGCA 
CCTCACT-TCC 
CTAGCTATCT 
CTCCOCCTGG 
CACGAATCCT 
CTGaTCAAAC 
CT0CTCCTTC 
TCCCOTAACC 
CCCTOCGCGG. 
ACCCCCCTTT 
TCCTTCTCCG 
TTCACTTTCC 
ACCGCTCTOO 
CTGATGGACG 
TCCTTCOCTG 
tGATACCATC 



CTTTTAAAGA 
ACCTTCAGCA 
CTAAAACCTC 
TCOO TCaC AA 
CCTGCCCTAA 
CCAACCTCCC 
ACCAACAAAC 
ACGCACCGCA 
AGGC GG CTGA 
ACGCCTCTTC 
C ATT CAA ACC 
AAGTGTC TAA 
TTC TAGAGTfl 
CCATCTCTTC 
TCCCAGAACT. 
TTCAATCAAA* 
TCCTGTACQA 
CAAAAACCTA 
ACGC AAAAGT 
ACAACTC CCA 
OCTACACCAA 
TCGCTAAAGT 
.A AG A CTACCT 
CTGACCGTGT 
CTCT AOAGGT 
ACCCGGACAT 
TCCAACTGCT 
ACTTCGCAOC 
AAGAACCTAA 
C )' 



CCT-CCCTGAC 
GTCCCCGTTC 
CCTACCTCAC 
ACTGTGCACT 
ACAGOAACCG 
CCGCCTOGTT 
CTTC CTGAAA 
ACTCCTCTTC 
CAAAGCGCCA 
TGCA AAACAG 
OTGG SCAGTT 
AC TGGTTAC T 
CGCACACOAC 
TAAACTGAA A 
AOAAA ACGAC 
AGACGTCTGC 
ATACCCYCCT 
CGAAACTACC 
GTTCGACQAA 
A CTCTTC CAA 
AAACCTACCO 
TGGCTCTA AA 
GT CCCTGGTG 
AACTAAATGC 
TCACGAAACC 
CTGCACCCTG 
AAAACACAAA 
TTTCUTACA A 
AA AACTGOT A 



[mi 9] [020] 

Not I 

pHSAE2 <*5I6 pTUB0§C©) AQCTTGTAAT0ATAOC OaCCOCOOAOT 3 CTO ACG CTC AC 

ACATTACTATCeCCOC CGCCTC ACGACTOCOAdTOTTTA 

Hindi II 
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II 8] 



7o 7 * I 
HUB 

WCT I5^TSES£ T E^ TC ^^^MTmAAACAcn-a^Accu 

ACCCTACCTCWACTGTnAClXntMCOC^ 

lACnCAAACCCCTCCTTCTCATCCrrnCCCTCACrACCTTCACCjUnTCCCCn 

TCCCCACCAACACTACCCAMCCGACTIATCCAiCTCCTCACCCCaACaCC^ 

TTCAX^TTmnUTTClOTAACCCAmTtt^CCATaACTC^AC Pitr 



7o» 9 4 
S»hL 



CCTtCTCCCCAMCTGWttAACTCCGTGACCU 
CTACCDJyCGWWCrTrCACCTCCTTGACCCACT^ 

CACCCTCTt^MTCtCCnCTCTCCACAAATTCtCTCAACCTCCATTCAAACC 

ACmMCaAACACACCTCmAiCCCACmtlCCTAACTmCCACCCCTC 

<mKGCACTOC«GCCTCTCttAWSCTTTO 
AACCae«AtACCCTttCCAA ^ 

mTAJUCTOTACTaCCTCACCAAAOT^^ . Ibil 

ACCAATaCTCCACTCCmCAA GVC T &GC n . mCCCTCCCCCTCCAAaTC 



rait 

ACCTcmTCACCCTcrmttCAcirrGTC^^ 
cccACCcccrrrKATCcacmAtccACTCAccAcc(^TT7CTccnccccTTcc^ 

' *rr^rrJ^^^^^^ C ^ WCCaCm<mCCC ^ G Silt 



GCATTACACCTCCaiAACCTCCTCl IKI ILTTTOJUUffiACTTTnTATCCACATCa 

^^I^5^y^^CTAcc^cccAACTcamma - 

TTACCCTI^CCACTCCCCATaAaTCCrrCCCCTmOGACAW 

CTWAtmACAWACCTrCACTCAATCCTCCCACCCaaCACAAACCCCCATC 

ATCTTTC(ntCA.UaCACTTA£CA£Cm(XaCACTCTTTCCCC Spht 



nil 

CTACACTCCCCAaCWCCCTCCCGACCTOT^ 

TCiCaCTCTCCTCCCACGCCTCCACCCCmATCT.ttACCC1TTTCCTCCTa^ 



CTCTTCTAMCTfiAMGAATCCTCCCAAAAAXCC^ 

TTCACTTTCnACCACCCTTTTTGCCCACGACCTT^ 

CTACAJUACCWWUTCCCCCCC^^ • 

CCTCCpiACCCCCCCaACACCCCASAGACCCCCCACTCAACCAiCnA U 1 1 Ull CACACCTT 

GTCT&CAAAJJlCTACttAGAACCAAAAGACC™^ Sill 
TTTCATCOGI C I I U I 1 1 lllOCATAAJGATCCiTACAACttACATCCTTATCCCACCACCT 



. 121 1? A 



7o,ri 

*^^W^5^?r4ST?I?T5?TT5TSST5rr5S5SS T S9^** A ** c cTAccAAACTAcc 

CTC&C C CTO ATO AC ACACCAAC ACC ACGACGCGG A CCCTrTTTGGATCCT^TTCATGCCACCTTTT 

CTCCAAAAATCCTCCCCACCCCCTCACCCACACCAATCCTACCCAAAAOTOTTCOACCAA 

• riCSACCC GTCCcCGACTGCCTCTGCTTaC SATCCGTT ttcacaag ctg ct ta actttcg 

TT "" ee gS:giIIg?4gi*Sgi^*SSrgMSm»S*«Iiii*»SI?IISIWoT«.eee 
eAO,TO,, IM««*MnSS«M8g8; SHgXHIHgiW8MSMMM ,T " ' «..t . 

„ ,AArCCTCCACCpAATCrCTCCTTAACCCCCCTCCCTCCM-CTCCCCT 

ACATTGATTTACGA C STSCCTT AC ACA C CAATTCCCO 3 C AGC CACOAAC ACGCCAGATC 

Xb.r 

CT AO A ff BTTG AC GAAACCTACCTA C CCaaaOAATTCaACGCACaAaCCT 

TC C AAC TG CTT TGG AT8C ATGC C TTTCTTAaOTTCC CTC TTTSG A ACTCAA AG 



CTCCGCCTCTACACCTCCCaCaCSCTTTTTCTTCCGCTCTACTTTTTTC 

Ae H«8HISZigIH«iiai«WSM4*«S?M«»feetTTeT 



AAAAATCCTCC A AA GCTOA CO ACAA AO AAACCTC CTTCCC TO AAQAA04 

ACCTTTCCACTCCTCTTTCTTTCCACCAACCCACTTST? CCATTTTTTC 

TAAAAAACTCCTaC ctccctctc ACCCTCCaCTCCC CCTCTaaTCaTAC 

ACCATCCACCCACACTCCCACCTCACCCCCACATTACTATCCrAO •tot 
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[SUB] ¥^3^8^2 20 
[^SHIjEI] 

[*tiE#&#g*] wmm 
mm<ommiam 

[01] *BW#&jWRW-U *Rfc££«LT*»L 

k Filifll7;^3>S3-l«-r-5DNAEWfi*'f 

0?&*„ 

[H 2 ] k hJfofS7;io^ >©N*ail#jSfC*-©«IIB 

[S3] fi£?+®*iiRff*»tt®BB&*?H?& 

[04 A] H4Attkbjll»7^5>fieF**<!!>fc 
DNA^J««-C#jSl/fcDNA*y=fV-©yny 



* 1 SjRfBT**. 

[04 B] H4BttkhJ»l*7J^5>aefl(IISa>& 
DNA^tST^UfcDNA^U^T-^yny 

^2^^"r0T?s^, 

[04 C] H4CttkhJii*7;i<r5>31C : F«!lofc 
DNA-&dE«^JESUfcDNA*U=f"7— ©^Dy 

[04 D] H4DttkhJJlfll7;^5>31fi^«l»©fc 
86. DNA-&JS6«T^jSUfcDNA^U^V-0^ny 

[04 E] H4EttkhJt»7;^$>iie : F«iaS©fc 
DNA^J5!6«TS-JKl/fcDNA*U^T— ©^ny 

£ 5 

[04 F] 04FttkhlfiLfS7J^^>»g^fll^©/ u c 
Si, DNA££«T£jSbfcDNA:*U:*^-®:/Oy 

[04 G] B4Gtt\ibMl7)l7$>mSr?mmnlt 
DNA-&jS«"C&ritUfcDNA*U^-(0^a!y 
£ 7 fcaVTBT?**. 
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[04H] H4HttthJtfll7;^5>lte?«l«Ofc 
#K DNA^«T§*bftDNA*iJd7-©yDy 

»*. a*, sDtt, u#v-A*^«Mi*a-r. 

[06] iitfe t hM7^ >^^SlTSIt 
5^7X= Hp SDHSA4©iSI¥BSStHT?» 
*. ft*. 75X3 HpTl 3S (Nc o) tt, *»H 
t r p7n^-^-£^tri&]©;/7;*3 HTfc^o 

[07] #U7^U^75H«l*liHafetf->iX^> 
^o^T-f >4fHT»S. BIBIC5fi^<5t (A) USD 
S#'J7^UJV73H«fllflc»a, 
*>/t£Jt&*fibfcB-e*S. (B) \t (A) © 

1/3 oioias«^TH«o«a8ci!ifc y;w*g© 

7f^ >yUfcHT?*S. B*©1. 2, 3, M©»&^ 
tt«T©B!5T**. 1. HB1 0 l±m<tm&2. H 
B10 1/pSDHSAE12t9*ie3. HB 1 0 
l/pSDHSAE12fSI»M. #TSV-*[- 

[08] mmttsa©7^yKene^-rBg-cft9. 

Observed tt*RiC«*SnfcEW, P r e d i 
c t edtt^fcLfcEWfe**-. 
[09] hM^^-pBU4 3 7 lOiS^t 
0T&5„ 

[010] a-7$ i 7-1£<Dftmz&m'?&K)ft&$}\z 

(A I a 3 3) tti6©75/BEflRtfDNAEJU6* 
fHT**. ft*. fcfllMU Al a3 3^3-H-f^E 
MSGCT^SGCCJcaft-rs^iCioTNo t I 
«fi**4-f « C t . fttf ->^;^^ H«KA**b 
To 

[011] »»^^^-«»©fc»Kff«Lfc^|jiDN 
A£^T0T&£. 
[012] »»^^-PASEC l©«HiHT*-5. 

[013] pasec nc»arr*&8&©thjhfii7;i< 

[014] thJlUII7*ys>*ttWC»i8r*fc» 
©^9^3 HPAMY3 3HSA4©«WH"C*-5. 

[015] 1 A 5 1 0/pAMY3 3HSA4*fcttl 
A 5 1 0 /p AMY 3 3HSAE2R^1A51 0/p 
BU4 3 7 l©Jg«l 4, 16, 18^rfl@©iSS±m 
1 m 1 *l@atX5lHl^a>^>^^>K:x*y KL 
ttt hjhfll7;^ ^ftfr-cyny^-f >yu&HT* 
Standardslt SI GMA©E s s e n t 
ial globlinfree HUMAN Alb 
urn I nSffl^fc. Brot h©ffiBfctt. igife£XaP 
yHft. 0*©!, 2, 4, 5©ffififclil A5 1 0 
/ p AMY 3 3HSA4^I11A5 1 0/p AMY 3 



3HSAE2^ 3, 6©ffieiC^l A5 1 0/pBU 

4371 *«venx#y h u&. 

[016] *«H*&3WRttU £Rlc££/SLT#!Sg 
L/c. t hlh*7;U:/3>£3-F-r*DNAEW*3R 
*f0T&£. 

[01 7] seT4 > ©«IIB0«fl(fi©EB«^ a rBTft 

* 8 ft*, *H3ttyny^i^6^n^ir8ft*©«« 
30©+Wft^ny^©**» StfpHSAE2*t 

[01 8 A] H 1 8 Alifc hJhfl|7^5 >»g^«l* 
©&», DNA-&d6«"C^rtUfcDNA*»J^-©^ 

[0 1 8 B] 018 Bttt hifiit* 7^75 >«£^fll£ 
©fcJ5, DNA£j8«T^j8LfcDNA;*U:^-©:/ 

[0 1 8 c] 0 1 8 c\*m h&atT)V7$ >me=?mm 

©fc«6, DNA-&jS«Tf&iSLfcDNA*U^V-©^ 
Dy^3**TBTr*«« 

[01 8 D] 018 Dttt hJfcffif 7;]/7* >»e^«« 
©fc#, DNA-&dcB-C&J«bfcDNA*U^-©^ 
Uy5r4ft»'TBtr»-6. 

[0 1 8 E] 0 1 8 Ettfc bAtil7)]f7$ 
©fc*. DNA£««T^j£L£DNA*U:*V-©:/ 
n ^jr SS^-TBTftS. 

[01 8 F] B 1 8 Fttt hJM*7Jl^5 Vfcfe^tftig 
©fc&, DN ASiJl^aiftDNAtU ^-O^ 
ny27 6£^*T0T&£o 

[0 1 8 g] 0 1 8 Gteb: hi&Lf97;v^3 >ae^#is 

©ftft* DNAMSTD^l/AcDNAt'J zi~?-(D7 

[0 1 8 h] h 1 8 Hist YM&T)vzr* >»e?stfg 

©fc&, DNA-&J««T^J58LfcDNA*U^V-©^ 
n?£r 8&a??BTft£. 

[0 1 9] mmLTzt hJftL»7;i^5>*;*:BBT38« 
-T*:/5X3 HpSDHSAEl 2©BB*BS*-TB 
"C<&*. ft*. ^7X5HpT13S (Nco) tt, * 
JB® t r p7D*-*-£^tr&$n©:/5Xi= 

[0 2 0] pASEC nctt«r*fc»©fch±»7A 

^5>jte?©*BBT**. 

[021] t MkB7;^3 >fttt*B"C»»f 
©7^X3 HpAMY3 3HSAE2©B!SH"C*5. 

[02 2] B«LfctHfilill7^3>**BB-C*S 
T*;/5X3 FpKT9 lHSAE4©flSfJH^t 
0T&5, 

[*«MjE2] 

[S§IE2t&ggi*] 0M 

[aiE»*^g*] £0 
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[HI] 



r a agcttggga 

G AAAACTTC A 
CACCACCACG 
0 A ATC TG£ AO 
CTTCCCACCC 
GAACGCaACC 
CGTCCCCAAC 
AAATACCTGT 
TTCGCTAAAC 
TGCCTCCTGC 
COTCTO AA AT 
GCGCGCCTCT 
CACCTCACCA 
CCTTCCGGACC 
GA-ATCCTGCC 
CAAATGCCCG 
AAAAACTACC 
CCACACCCCG 
CTCGAAAAAT 
TTCAAACCCC 
CACCTGGCTG 
C AGGTGTC T A 
TOCTOCAAAC 
CTCAACCACC 
TGCAC CGA AT 
TACCTACCCA 
TCCGAAAAAG 
CCCAAaCCAA 
AAftTGCTGCA 
OCTOCOTCTC 



TGGAC GCTCA 
A AGC 6CTGGT 
TTAAACTCGT 
A A A AC TCCC A 
TGCCCCAAAC 
AaTOCTTCCT 
TCCACCTAAT 
A C GA AA TCCC 
GTTaCaAAGC 
C G A A ACTGG A 
OCOCTTCTCT 
CCCACCCCTT 
AACTTCACAC 
TCCCCAAATA 
AAAAACCCCT 
CGCATC*TGCC 
CACAACC AAA 
ACTACrCTCT 
CCTGCCCAGC 
TCGTTCAAGA 
AATACAAATT 
CTCCCACCCT 
ACCCQGAAGC 
TCTCCGTTCt 
CTCTGGTTAA 
AAGAATTC AA 
AACGCCAOAT 
CCAAACAACA 
AACCTGACGA 
AGGCTG C AC T 



C AA ATCCG A A 
TCTGATCGCT* 

aaaccaag'ta 

CAA ATCCCTO 
CTACCCTCAA 
TCACCACAAA 
CTCCACCCCA 

ACccecTCAC 

AGCTTTCACT 
CGAaCTGGGT 

ccaqaaattc 
ccccaaaCca 

COAATOCTCC 

CATCTGCGAA 

CCTCGAAAAA 

CTCTCTGCCG 

ACACGTAtTC 

CCTTCTCCTC 

CCCTGACCCA 

ACCCCACAAC ' 

CCAGAACOCT 

GCTCG AACT A 

CAAACGTATC 

c c'a c c a a a a a 

CCGCCCTCCC 
CCCAGAA AC C 

caaaaaac ac 
actcaaaocg 
caaagaaacc 

CGCCCTCTAA 



gttgcgcacc 
ttcgctcaot 
acccaattcc 

eACACCCTCT 

ATCGCTCACT 

CACCACAACC 

TTCC A C G AC A 

CCCTACTTCT 

CAATCCTGCC 

CACGAACCTA 

GGTGA ACGTG 

CAATTCCCAC 

CACCGCGACC 

AACCAGGACT 

TCTC A'CTGC A 

CCTCACT.TCC 

CTAGCTATGT 

CTCCGCCTCC 

CACCAATCCT 

CTCATCAAAC 

CTGCTGGTTC 

TCCCCTAACC 

CCGTGC GCGG- 

ACCCCC-QTTT 

TCCTTCTCCC 

TTC ACTTTCC 

ACCGCTCTOO 

OTGaTGCACC 

TCCTTCCCTC 

tC AT AGGATC 



GTTTT A AAG A 
ACCTTCACCA 
CTA A AACCTC 
TCCCTCACAA 
CCTCCGCTAA 
C5AACCTCCC 
A » G AA G AA A C 
ACCCACCGGA 
AGCCGGCTGA 
ACCCCTCTTC 
CATTC AAACC 
AACTCTCTAA 
TTCTACACTC 
CCATCTCTTC 
TCGCACAACT- 
TTGAATCAAA 
TCCTCTACGA 
CAAAAACCTA 
ACCCAAAAGT 
ACAACTGCGA 
CCTACACCAA 
TCCCTAAACT 
.AACAGTACCT 
CTCAZCCTCT 
CTCTAGAOOT 
ACCCGCACAT 
TCC AACTOCT 
ACTTCGCACC 
AAGAACC*-AA 
C 3' 



CCTCGGTCAG 
CTGCCCGTTC 
CCTACCTCAC 
ACTCTCCACT 
ACAOOAACCC 
CCCCCTCCTT 
CTTCCTG AAA 
ACTCCTCTTC 
CAAAGCCGCA 
TC CAAAACAC 
CTCCGCAC-TT 
AC TCCTTACT 
CGCAGACCAC 
T A A A C TO AAA 
AGAAAACGAC 
ACACGTCTCC 
ATACGC T CCT 
CGAAACTaCC 

gttcga cgaa 
actgttcaaa 
aaaggtaccg 
tgcctctaaa 
gtccctbctc 

A A C T AAA TCC 
TO ACGAA ACC 
CTOCACCCTC 
AA AACACAAA 
TfTCCTAGAA 
A A AAC TGGTA 



[02] 



J 

AipAliHi iLyiSt r3lu?i Ul iHI t Arf Phc Ly t AipLe uG I yC I u 
AAC CTTGCCATCC ACCCTCAC|AAATCCC AAC TTCCCC AC CCTTTTA A AC A CCTCGGTCAG 
TTCCAACCCTACCTCCCACTGTTTA|GGCTTCAACCCGTCCCAAAATTTCTCCACCCACTC 

roki"l"li • a w * « at 



[03] 



34A] 



100 



200 



300 



400 



500 



HindHI 
Kpnl 
Sail 
PstI 

Xbal 
SpW 



7o 9 I 
HindE 

AGCnGGCATKaCGnCACA^TCCGAAm^ 

ACfmCCTttCACTCmAGCCTTtAACGCGTC^ 

AACTTC AAACCCCTCCTTCTCATCGCTTTCCCTCAirrACCTTC A G CACTCCCCCTTC CACGA 
TCCCCACCAAGACTACCCAAaCCGAGTUTC^ 

CCA£ CTT AAA C7GCTAAA CCAA CTAACCCAAT7CC CTAAA AC CTCC (7TAGCTGaC£AA T CTG CA 

naaAmCCTTCAnCGmAACC^TTnCCACCCATCCACTnCTTAC PHI 



[04B] 



123 



45 



678 



pHSA 



7o v9 2 
Pill 

GAAAA CTGCGACAAATCC CTC CAC ACCCTCTTCC CTCAC^UCTCTCCACTTrrCCCACCCTCCCC . 
ACGTCTTnGACCCTtrrTTAteCACnCTGCCACAAK 

GAAACCTACCGTtUMTG&TGACTC 
GGSACG CGCTTTGCArCCCACrnACCGACTGACuACC CWTTTCTCCTTGCCCTTCCGTrCCTT 

TacacAMGAcrACAACCCCAACCTccrccccacCTTccTcccuAAC s*ir 
ACGAACCAACTCCTcr ncr K TsnccGcncacCTccca^ccAACCACKcrrcACcr 
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[04 C] 



UtI 

TC GACGTAATG TtC ACCG CA TTCCAC GACAACGAAG AAAC C7TC CTG A AAA AATaC 

CCATTAC ACGTGG CCT AACCTC C TCTTGCTTCTTTGCMGCACTTTTTTATGCACATG CT 

CTGTACG AAAT CGCaCGCCGTCACCCGTACTTCTAC 3 C AC CCCAACTCCTCTTCTTCC 
. mMCTCCCCCACTTCCCATCAAGATCCGTtlGCm 

CTAAACCTt A CAAAC CAC CTTTCACTCAATCCTCCCACCCCt; CTCA C AAACK CCATC 

ATCTTTCCTCCAMaCACnAWACCCTCCGCCCACTCTTTCCCC t pb I 



[04 D] 



ray? a 

SphL 

CCTGCTCCCCAAACTCCACCAACTCCGTGACGAACGTAACGCGTCTTCTGCAAAA 
CTACC^CCACCCCTnGACCTCCTTCAaCACTCCnCCATTCCCaGMGACGTnTGTCCCAC 

CACCCTCTGAAATCCCCTTCTCTCCACAAATTCGGTGAACGTCCAnCAAACC 

ACTITACGCCAACACACGTCTTTAACCCACTTGCACCTAACTTTCCCACCCCTC 

GTGCGCAGTTCCGCGCCTCTCCCACCCCTTCCCGAAACCAGMTTCGCAC.UGT 

AACCCCCGCACACCCTCCCCAACGCCTnCCTCTT.AACCGTCTTCAaCATrrG 

CTCTaAACTGCTTaCT GACCTGACCAAaCTTC ACACCG AATGCTCCCACCG CG ACCTT Xhal 
ACCAATCACTGCAnCCTTTCAAGTCTGGCTTACGACGGTGCCGCTGGAAGATC 



I4E] 



TCACCCCTCTGCTGGCACGKTGCACCCCTTTATGTACACGCTr^ 



CTCTTrrAAACTGAAAGAATGCTWCAAAA^ 

nGACTTTmArcACCCTTrrTCCCGACCACCrrrnAGAGTCilCCTACCCTCmAK 

CTAWAAACGACtUAATGCCCSCCGATCTCCCGTCTCTCGCG 

CnCCmACCCaCGCTAGACtGCAWGAC^^ 

CTmCAAA^TACGWG^CAAA^C^ S|J: 
TTTCATMGTCnCGTl I ICILCATAAIH^TCCATACAACCACATCCTTATCCGAGCAGCT 



[04 F] 



CTCCAAAAATCCTGg^AC^^ 
TTCAAACCCCTCCJTO.^^ 

c A gctccctca A taCa^^ o.t 



[04 G] 



*:;o??S*g«IiI2X*irgS?«g€Ig2IiS?*iI*ISSS8I«ggIgggI*t ACT " r = CCT 
te t *ccc*iI^?I?SI?^«S?S§ii?»?S?*n??I«fig?IigSiS^mSI? ecTC 



[H4H] 



" ACTTTe S«?SS*SMSKiMSSISHKMM«»«H8«H eT 



CTTTTTTC 



ATCC 
TAAA.AAA 
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[06] 



SD 



Met Aip AU Hii 



5' CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCQAGTGTTTA 



Ct* I cohesive 



Fok I cohesive 



[07] 

(A) (B) 
M123MM12 3M 



94K _ — 

43 K ' = = .— 

20K — — 



- — — 67K 




pT1$3(Wco) 12* 



[ciTH 




Polt I 



Bar* 

Fok l 



g3JT*STM(ai«CTTWIM aC 0lfl gT De 
TMTCWT 



BwrHI 
CI* I 



Lirgnt fr«gcent 
i Ukb 



Li roc fr« 



It kb 



fl a " 1 SO Jtete»AbHiil»Sw_ 

••BttucBtta&aoosota 

tte*iBtccftTttttcccatiB3TAATCATTCCTCCAAATTTTACCTGCGAG76TTTA(j£ 




[09] 



Obstnieo : liet-Aip-AU-Hli-Lyi-Ser-Cln-Val- 
Predicted : Uet-As*-AU-Hij-Lrs-S»r-Gl«-Vil- 



AU-ai$-Arf-Phc-tri-Aip-Lea-Clr 
All-Hi *-Ar|-Ptie-Lrs*A$p-Leti-Clr 




EcoRI Hindu 




[010] 



a a i i a] 

LeuValLeuAltClyPra At lAI aAl iSerAI iCl uThrAl iA«nLr«Se rAin 
TTCCTTCTCGCACCA CCCC CCCCTCCCACTCCTCAAACCCCCAACAAATCCAAT 

ftp a I 
c 



—614— 



(33) 



!$BI¥4-2 11375 



Mil] 



im 2] 



c c cc c cjc ccc(tcca go c[cccttaa|cacct 




Ltu til \jm All llr 111, Ala Ala 

Hid i« ia«ttgg»«CGO 

■ it istrtti i bi iCCCCQ 



■ . All ill i 

c|sgcc a C 6 0 AO C T C c els 

CCCQGjCOCCTCOAOOa|c 



OOAATTC i ettceft 
CCTTAAdAOCr FflCt, 



• ASIC 1 r S/ S «-TX5-« 

i. $k» ^ tiry***?* n 
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II 5] 



II 8 A] 



!50 R5 Si 32 16 8 4 2 1 0 broth broth • 5 

^TY^ \\\\((( Cr^ 

Standards • 

14 hr • ♦ «• 
16 hr •• 

18hr « • • » « # 

12 3 4 5 6 1 2 3 4 5 6 
1pl 1ul*5 



HintfS 

accttckakcaccctcacaaatcccaacttcckacccttttaaacacctwctc 
accctacctgcgagtgtnagccmaacgcgtggc^ 

UCTTUAACCCCTCCntTGATCGeiTra 

TCCCUCCMWCTACCCAAAGCGAGTaTGGM 

CaCCnAA>CTG€TAAACCMCTAACC&WTO 

nCACCATTTCCnCATTCCCTTAACCCATTTTCCACCCATCCACTCCnAC MI 



II 6] 



S* AAGCTTCCCA 
0 A AAACTTC A 
CaCGACCaCG 
G A ATCTCC AC 
^TTCCCACCC 
GAACCCAACC 
CCTCCCCAAC 
AAATACCTCT 
TTCCCTAAAC 

tccctcctcc 

CCTCTQAAAT 
GC CCCCCTCT 
GACCTGACCA 
CCTCCCCACC 
GA-A-TGCTGCG 
*G A A A T C CCGG 
A A A A ACTAC C 
CCACaCCCCC 
CTGGA AAAAT 
TTC AAACCGC 
CAGCTGGGTG 
C AGOTGTCT A 
TCCTGCAAAC 
CTO AACCACC 
TCCACCOAAT 
TACCTACCGA 
TCCGAAAAAG 
CCC AAACCaa 
AA A TGCTGC A 
CCTGCCTCTC 



TCCACCCTCA 
AACCCCTGCT 
TTAAACTCGT 
A A A A CTCC G A 
f GCGCGAAA£ 
A ATCCTTC CT 
TCGACCTAAT 
ACGAAATCOS 
GTTACAAAGS 
CCAAACTCGA 
CCCCTTCTCT 
CCCACCGCTT 
AACTTCACAC 
TCGCGAAAT A 
AAAAA&CCCT 
CCCATC*TGCC 
CAGA AGCAAA 
ACTA CTCTGT 
GCTGCGGAGC 
TGCTTCAAG A 
AATACAAATT 
CTCCCACCCT 
ACCCCCAACC 
TGTCCCTTCT 
CTCT CCTTAA 
AACAATTCA A 
AACCGCAOAT 
CCAAACAACA 
AACCT C ACG a 
aSCCTCCACT 



CAA ATCCGAA GTTCCGCACC CTTTTAAAGA CCTCCCTCAC 

TCTCATCOCf TTCCCTCACT ACCTTCACCA GTG CCCGTTC 

AAACCAACTA ACCCaATTCC CTAAAACCTG CCTAOCTOAC 

CAAATCCCTC CACACCCTCT TCOGTCACAA ACT 5TGCACT 

CTACGGT6 AA ATCGCTGACT CCTCCCCTAA ACaCCAACCC 

TCACCACAAA CACGACAACC CGAACCTGCC CCCCCTOGTT 

GTGCACCtUA TTCCACGACA ACCAaCAAAC CTTCCTGAAA 

ACCCCCTCAC CCGTACTTCT ACGCACCGGA ACTCCTGTTC 

ACCTTTCACT CAATCCTCCC ACCCOCCTCA CAAAGCCCCA 

CGAACTGCCT CACGAACGTA ACGCGTCTTC TGCAAAACAG 

CCACAAATTC CCTCAACCTC CATTCAAAGC GTGCCCaCTT 

CCCGAAAGCA CAATTCGCAC AACTGTCTAA ACTCGTTACT 

ccaatcctcc CACCcecAec ttctacactc cccacaccac 

CATCTCCCAA AACCACGACT CCaTCTCTTC TAAACTGAAA 

CCTCCAAAAA TCTCACTCCA TCGCAGAACr ACAAAACCAC 

CTCTCTCCCG CCTOACT.TCC TTCAATCAAA ACACGTCTCC 

ACACGTAtTC CTAGGTATGT TCCTCTACGA aTaCCCTCCT 

CCTTCTCCTC CTGCGCCTGG CAAAAACCTA CCAAACTACC 

GCCTGACCCA CACGAATCCT ACCCAAAACT CTTCCACCAA 

ACCCCACAAC CTCATCAAAC AGA A CTCCG A ACTGTTC CAA 

CCAGAACGCT CTGCTGGTTC OCTACACCAA AAAGCTACCC 

CCTGCAACTA TCCCOTAACC T60CTAA AC T TCCC TCTAA A 

CAAACGTATG SCOT 0 CO CG G— A AC A CT A CC T CTCCGTGGTC 

CC ACCAA AAA ACCCCCGtTT CTGACCCTCF AACTAAaTCC 

CCGCCGTSCO TCCTTCTCCG CTCTACACCT TCACCAAACC 

CGCAGAAACC TTCACTTTCC ACCCGCACAF CTCCACCCTC 

CAA AA A AC AG ACCCCTCTGC TGGAACTCCT AAAACACAAA 

ACTCAAAGCO CTCATCCACC ACTTCGCAGC TTTCGTACA* 

CaaaCAAACC TCCTTCCCrG A ACA AGCTA A AAAACTCGTA 

C CGC CTGT A A tGATACCATC C J* 



II 7] 



imi 8B] 



100 . 200 



300 



400 



500 



HindJII f" 
Kpnl 
Sail 
PstI 

Xbal 
Sphl 
3amHI 



Pstt 



CAjuucrraACAAmccTCCACAxeCTm 
ACCTCTmcAcaTGmACCcAcirnnacACAAGccAatrm 

CmaTACCCTCAAATyGCTCACTGnCCCCTAAAC^^ 
CKKCCGCTTTttATaCACTnACCGMTM^ 

TCACCACAJUCAaACAACCCCMCCTCCCCCa:CTCCnCCTCCCCA.AG U 1 1 
ACGWGGAAGTCGTGmaaTGnCGCCnCCAtWCCCCCACWGCAGSCCnUCCT 



2_ 

123 



45 

priSAE 2 



678 
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II 8C] 



[01 8 D] 



an 

TCCaCCTAATCTCCACCCCATTCCACCACAACCAACaAACCTTCCTCAAAAMTAC 

CCAnACACCTWCCTWCCT^CTtnTCCncnTCCAACCACTTTTTTATCCACATCCT 

nCTACCAAATCOACCCCCKACCCCTAmXTACCCACCCCAACTCCTCncnCC 
nAWXrai^AGTWCCATCAACATCJXTCCOT 

CTAAACCTTACAAilCaCCmCACTCAATt;CT«CACGCaCTCACAAACCCCCATC 

ATCmCCTCC.UACTCACTTACCACCCTCCCCCCACTCTnCCtC M 



9 A 

JphI 

CnOTCCCMACTCMCCAACTaCTCA^UBCTAACCCCTCrTCTCCA^ 
(XKCCACCACCCCmCACCTGCnCACCCACTGTO 

CACCCTCTOUUTCCCCTTCTCTCC\CAAAnCCCTCAACCTCCATTCAAACC 

AtTTUCCCCAACAGACCTnTTAACCCACTTCC.iCCTAACrrTCCaCCCtn-C 

TOCCAGTTCCCCCCCTCTCCCACCtXnCCCCAAACCAW^TTCCCACAACT 

AACCCCCCCACAt^CCCAAKCCmCCTCTTAACCCTCnUCACATTTG 

crcTAAACTcmAacACinuccj^GncACACCCwTCcraaccccac rta 

ACCAATCAaGCACTCGTnCAACTCTCCCnACCAaClCCCCCTCCUCATC 



II 8E] 



Xbil 

aAGACTCCfc>GACCACCCTGCKACCTG^^^ 

TCACCCCTCTCCTGCCACGCaCCACCCCmATCTACACCCTrTTvCTCaCACCTACAGAACAT 



CTCnCTAAACTCAAACAATCCTCCCAAAAACCCn'CCTC SAAAAA TCTCACTCCATCGCACAA 

TTCACTTTCTTACGACCa 1 1 1 lllSCCACCACCTTTnACACTGACCTACCGTCTTCATCTTTT 

'CTAQUAACGACGAAATGCCCCCGCATCT«e:T^ 

CCTCCTnACCCCC CCCTACAf CGCACA^iACCCCCCAZTGAACt AACTTA C F TTT C T C CACACCTT 

CTmCAAAAAaACCCACAACCAAAACACCTATTCCTACCTATGnCCTCTACCAATACCaCC U tl 
TTTCATGCCT C r T C G 1 1 1 " C T C CATAACCATCCaTACAACCACATCCTTATCCCACCACCT 



II 8F] 



CTCCA^TCCJCCCCXCCCOCTg.CC^ 
TrCAAACCG5TCCTTGAAC, $ CC0C A C^ 



[01 8 G] 

7n,f 7 

cA«Sgi4giIgIEI*£IgEg?gggIiEIii^SI^IIg£gI*?gEI?ggm ACTTC 

c4eccHiKSI»tSE«iSI8ISSiII£!SSfSK4fMfS£SESgIRS:S»£E2 TBT ' 
rTeATttIES2SStSEE«»SZ8IS!IIMSSSS£S;ES»i£:;SIS8SS:ci.Te 



m 1 8 h] 
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II 9] 



[02 0] 



pHS*H2 is* 

Hi/i cltl 




Fo k J 




Not I 

AGCTTOTAATOATACC CCCCOCOC AG TGC TOACQC TCAC 

COCCTCACOACTGCOAOTOTTTA 



ACATTACrATCGCCGC 
H InJiif eohnUa 



f9t\ cohttivt 



BarrH 1 
Fofc I 



|8amHI| 
Fokl 



cuTrASTMGGjusnTAAMTtxacancc j Ba/rH / 
TMXfcTTCcrccJumniracaaOTrrrA I C I o I 



Hindi M »i«H 



Largest fragcifint 
i L3kb 



Largs fragment 
. 2.8 kb 



cur 



so 



fet.toAlaHtaUsSor 



iagttcacfllaaaaaflgotat|r^TTACTAA<MACCnTAUATOGAC^roa"ntcc 
TtcaagtflcaTttttcccatag3rAATCATTCCTCCAAATTTTACCTGCGAGTfiTTTAfl 




pSDHSAE IZ 
4.4K> 



SanHI 




12 1] 




pAseci pUC3JHSAE 

1,3 u *.i fcb 




VH Ul III «T ff» LU. Alt All Ut ill 



• *i» Aia Mr tii IIP 41* HI I lit It ChJ V*l 
PCCC CCQAQTCCTCACCCTCAC. . • t«t« ••• t 1 

I C C e flfC OCTCACGAC fGCQAGTGT T r A b ic tic. 




Q HSA 
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[02 2] 




(51) Int. CI. 5 




C 1 2R 


1:19) 


(C 1 2N 


1/21 


C 1 2R 


1:125) 


(C 1 2 P 


21/02 


C 1 2R 


1:19) 


(C12P 


21/02 


C 1 2R 


1:125) 


(C12P 


21/02 


C 1 2R 


1:08) 



-619- 



